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PURPQOSE:

ASSUMPT JONS ¢

LM TRANSFER PHASF IAITIATICA (TPD) LEGIC REV 05 11/21/68
TARGETING PROGRANM {PT74)

11) YO CALCULATFE THE REGQUIRED OFLTA V AND OTHER INITIAL CONDITIONS REQUIRED RBY THE LGC FOR LM EXECUTION OF THE
TRANSFER PHASE INITYIATICN MANFUVER, GIVEN:

fAY TIME 0OF TCNITION TIG (TPIY OR THE ELEVATINN ANGLE (E) OOF THE LM/CSM LDS AT TIGITPI}

(B} CEMTRAL ANGLE OF TRANSFER (CENTANG) FROM TIGUTPI) TO INTERCEPT TIME (TIGI(TPF)},
(2} TO CALCULATE TIC (TPI} GIVEN £ OR F GIVEN TIG (TPI),

{3) T0D DISPLAY TO THE ASTRONAUT AND THE GROUNG CERTAIN DEPENDENT VARTABLES ASSDCIATED WITH THE MANEUVER FOR
APPROIVAL BY THE ASTRCNAUT/GROUNE.

(1) THE PRNOGRAM MUST BE DOKE (OVER A TRACKING SYATION FDR REAL TIME GROUND PARTICIPATION IN CMC DATA INPUT AND
DUTPUT, CMC COMPUTEL VARTARLES MAY 8E STORED FOR LATER VERIFICATION AY THE GRDUND. THESE STORAGE CAPABILITIES
ARE LIMITED CNLY TC THE PARAMETERS FNR ONE THRUSTING MANEUVER AT A TIME,

(2} 1IF P20 IS IN OPERATION WHILE THIS PROGRAM IS CPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN
ON THF RENDEZVOUS SICHTING MARK RNUTINE (EITHER RZ1 NR R23) AND TAKE OPTICS MARKS AND/DR HE MAY ALLOW VHE RANGING
MARKS TO ACCUMULATFE, SEE P20 FNR DETAILED DESCRIPTICN.

{3) ONCE THE PARAMETERS REQUIRED FCR COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER IS COMPUTEDC AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DEISPLAY TO THE
ASTRONAUT THRCUGK THE USE OF VOANSZ,

THE ASTRONAUT WOULC CALL THIS DISPLAY TD VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 DECREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETERS BASED UPON DELTA V ANLC EXPECTED MANEUVER TIME.

(4) THE OPERATICN OF THE PROGRAM UTILIZES THE FOLLOWING FLAGS:

ACTIVE VEHICLE FLAG ~ CESIGNATES THE VEHICLE WHICH [S DOING RENDEZVOUS THRUSTING MANEUVERS TC THE PROGRAM
WHICH CALCULATES THE MANFUVER PARAMETERS.SET AT THE START OF EACH RENDEZIVOUS PRE-THRUSTING PROGRAM,

FINAL FLAG - SELECTS FINAL PROGRAM CISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION CYCLE.

I5) THERE IS N REQUIREMENT FOR 1SS DPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTCOR UPDATINC IS DESIRED
RY THE RENDEZIVOUS NAVIGATTION PRCCRAM (P21},

{6) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
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MISSINN TO THE LM,

AM | SATISFIED WITH
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VO5NOS

R1-
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TERMINATE
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RECEIPT OF
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NOUN TO RE-
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AND DISPLAY
CALCULATED
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MONITOR DSKY:
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DISPLAY OF
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TIGLTPIY,

RECCRD THIS
VALUF FOR
FUTURE TRANS-
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SNAP « SPONSE AND DIS- « NOUN FLASH TO

« PLAY CALCULATED REQUEST RESPONSE

» PER ALT, DELTA AND DISPLAY OF

« VITPI}, AND DELTA CALCULATED PER

« VITPF): ALT, DELTA

. VO6NSE V(TPI), AND

R1-PER ALT DELTA V(TPF),

R2-0OFELTA ¥V(TPIY e

R3-DELTA VITPF)
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PER ALT-ALTITUDE
F PERIGEE ABNVE
THE LAUNCH PALC
RADIYS (EARTH
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TUCF OF PERTLUNE
ABOVE THE LUNAR
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TC CORRECT .
OuT NF PLANE-.
NESS BY FIRST,
SELECTING THE.
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R1 - MARK CTRS
R2 - TFI
R3 - MGA

MARK CTRS - THE NUM-
AER OF MARKS PROCES-
SED BY THE RENDEZ-
VNUS DATA PROCESSING
ROUTINE (R22} [REFER
TG ASSUMPTICN (8) CF
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PRIMARY MARKS,

IR RN P N NN RN
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»E oL
.D .F

a ® w »
L I

IR E R RN TR R NN E R NN NN

* * &8 o @

WAS THIS THE LAST
PASS THRNUCH THF
PROGRAM?

Nng T WISH TO
TERMINATE THE
MARKING PRQOCESS
AND DO THE FINAL
PASS THROUGH THE
PROGRAM?

.Y N.

" 8 & 8 B & 8 % § 8 & & w3 @

& 5 " & 4 * 8 8 & 8 B

KEY 1IN PROCEED,

KEY IN RECYCLE
V3I2E

CINC T T N B L I

PT4/C0OLGSSUS
PT4/LUMINARY
#800
#810
#5820
#8390
PT4/COL0OSSUS

PT&/LURINARY



. . . P74/COLOSSUS
. . . PT4/1L UMINARY
. . e #8460
. GO 1O WAS THIS THE LAST
. wgn PASS THROUGH THE
. AROVE PROGRAM?
. e e
. ¥ N
IS5 THE FINAL FLAC . .
SET? . “as
------------------ . .
Y N. . GC TO 4850
- - - "B'
. . . ABCOYE
« SET THE FINAL .
« FLAG .
» TOTTTETETEEETEET T -
. “ee B #860
L) - -
- GC TO .
. Hwapmn .
. ABOVE .
. .
++ - .
+05 . .
+ 4 - .
PCR . . #870
20!! » - °
- -
. - — -
. TRANSMIT ALL MANEU-
. VER PARAMETERS TO
. THE LM,
- . #880
DC ROUTINE (ROO} sessvssrnnasnsassnss D0 ROUTINE (ROCH.
LR s w
EXIT PT4 EXIT PT4
#890

196
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01120070
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399

PURPOSF:

LM TRANSFEP PHASFE MITCCURSE TARGETING LCGIC REV 06 11727768
PROGRAM (P75}

(1)  T0 CALCULATE THE REGUIRED CELTA V AND OTHER [NITIAL CONDITIONS REQUIRED RY THE LGC FOR LM EXECUTION OF THE NEXT
MIDCOURSE CNRRECTION DF THE TRANSFER PHASE OF AN ACTIVE LM REND.

ASSUMETIONS: (1} IF P20 15 [N CPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN

PROC
CONT

ON THE RENDEZVOUS SIGHTING MARK ROUTINE {EITHER R21 OR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING
MARKS TC ACCUMULATE, SEF P20 FOR DETAILED DESCRIPTION.

(2} ONCE THE PARAMETERS REQUIRFD FCR COMPUTATION OF THE MANEUVER HAYE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER IS COMPUTFD AND STORED. THEIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRONALT THRCUGH THE USE COF VO6KS2,

THE ASTRCNALT WOULC CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETERS RASEC UPCON DELTA V ANC EXPECTED MANEUVER TIME,

(3} THF OPERATION OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS:

ACTIVE VEHICLE fLAG - DESIGNATES THE VEHICLE WHICH IS DOING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH
CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM,

FINAL FLAG-SELFECTS FINAL PRCGRAM DISPLAYS AFTER ASTRONAUT HAS SELECTED THE FINAL MANEUVER COMPUTATIONS.

(4) THE TIME CF INTERCEPT (T(INT)}) WAS DFFINED BY PREVIOUS COMPLETION CGF THE LM TRANSFER PHASE INITIATION (TPI) PRO-
GRAM {PT4) AND IS PRESENTLY AVAILABLE IN CMC STORAGE,

{5} THERE IS5 NO REQUIREMENT FOR ISS OPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED
BY THE RENDEZVCUS NAVIGATION PROGRAM (P20},

(6} THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

CMC GROUND CREW CHECKLIST TIME TOTAL
TIME

+CREW

« PROG

+SELECTION

START tM TRANSFER . KFY IN LM TRANSFER
PHASE MIDCOURSE sesvevevvsasnsnsases PHASE MIDCOURSE
TARGETING (TPM) . TARGETING (TPwm) P30
PROGRAM (P75}, PROGRAM (P75)
DISPILAY PROGRAM 75, V3TF T7SE
. PTS/COLECSSUS
. PTS/LUMINARY



4o o

SET ACTIVE VEHICLE
FLAG TO LM

SET TRACK FLAG (SEF
P20

SET UPDATE FLAG

{SEE ©20)
L]
: "A“
L] L]
. RESET NEw TARGET
. FLAG.

- % s v 3 8
" s 2 & ¥ &

MONITNR DSKY:
ORSERVE DISPLAY OF
PROGRAM T5

L e e e R R R I B e T T R T S S S S T S T T R T SN TR T T S T RS}

PTS/COLGCSSUS
PTS/LUMINARY

PTS/COLOSSUS
PTS/LUMINARY

#20

#30

40

#50

160



4ol

+e
+06
e
EDIT
PCR
206

& 5 8 =B P & B & 9 P ¥ s s 4 s s a

4 * & & 5 8 8 B B a2 ®T B 4 B % 9 53 % 3 & 08 8 @

& * + 8 4 % 4 »

NDEFINE TIGIMIDI=
T + "B" MINUTES
WHERE:

®"B™ WILL BE
STORED IN ERAS-
ABLF STDRAGE ANT
MAY BE CFANGED BY
PRELAUNCH ERAS—
ABLE LCAD DR CWMC
UPDATE RY P27.
NOTE: THIS PARA-
METER {P) IS NCTY
THE SAMF AS THAT
REFERRED TO IN
P34 AS A,

EXTRAPCLATE LM
STATE VECTOR TO
TIGIMID)

EXTRAPOLATE CSM
STATE VECTOR TC
TUINT) (NCTE:
REFER T0 ASSUMP-
TION (4) ABOVE).

DO LAMBERT ROUT-
INE T CALCULATE
THE REQUIRED VEL-
CCITY FOR THE
MIDCTURSE COR-
RECT INN,

* ¥ & ¥ a2 * = & =

S O e e e e T e e I N e T Y N e R R e S A N N I N N T T T I T T T S S O,

lIA ”

T T I ]

PTIS5/COLOSSUS
PTIS/LUMINARY

PT5/C0L0OSSUS

DTE 1 I1IMTAADY

#70

#80

90

#100

#110

#120



POSS
HOLD

asdwaren s

SNAP

K&

» * = 8 * 3 * & @

* e 9 a % s 9 e

® 2 % & » 9 8 8 & 4 * e & s e s a9

FLAG

* 8 & 2 g ® " % ¢ 2 F & 2 ¢ B & W & W & % g * 8 2 s 8 " % s a

" & = 4 8 8 & @

FLASH VERR-
NOUN TD REQ-
UESY RESPIONSE
AND DISPLAY
CALCULATED
COMPCNENTS OF
DELTA v{LV)
FAOR TPpM;
VU ENSL
R1-DELTA
VI({LV)
R2-DELTA
vY oLV}
R3-DELTA
VZIiLvi

DELTA vxiLV)-
COMPONENT OF
[MPULSIVFE
NELTA v AT
TIGITPM)
ALONG (RXV)
XR, IN FPS TN
NEAREST .1
FPS.

NDELTA VY {LV)-
COMPONENT 1TF
THPULSIVE
NDELTA v AT
TIGITPMY)
ALCNG VX2, IN
FeS TN NEAR-
FST .1 FPS

NELTA VZI(LY)-

LR I AR Y

" & 4 ® a4 8 " & & 8 3 a4

L T T R T

# % ¥ & 2 & % 8 * 8 8 & & &4 F B € % 8 4 " 8 u B & & 0w

& & % & = 8 & ¢ s % s a @

4 & * a2 e+ 2 s " s @

-

15 THIS THE FINAL
PASS THROUGH THIS

PROGRAM?

MONEITOR
DSKY:

CBSERVE
VFRB-NCUN
FLASE TO
REQUEST RE-
SPANSF AND
DISPLAY CF
DELTA VILV)
FNp Tpw

+ 8 8 & W & 4 & % B B 8 &2 5 & F * 8 B &

AM | SATIS-
FIED WITH
THFSE
VALUES?
(NOTE: CREW
HAS THE NP-
TION AT
THIS TIME
TA REDEFINE
THE DELTA ¥
(Lv) COM-
PONENTS FOR
THE SUBSE-
QUENT
THRUST ING
MANEUVER.
THIS Cara-
BILITY witL
NORMALLY RE
CXERCISFD
T CORRECT

[T T R D I T DY R T B R ]

.

* & 8 & 5 4 @

" s S8 4 % & 8 & s * & s 8 3

¢ 5 4 % 4 8 4 =2 5 & 4.

[

" s » e a2 % @

rihA7 Wil itidel g

PTHALUMINARY

PTS/COLOSSYUS
PTS/LUMINARY

#130

#1490

#150

#160

70



Hed

++
+06
+4
EDIT
PCR
206

LS L I I I D 2 T D R D RN R Y R N D R R R R RN I I 2N Y T N R Y RN RN DK D T R T R R R R R R R Y T B DL TR R R R R

P 8 & B 8 0 8 3 % 5 0 8 B & % B a4 % VP B B 4B E G E s R s

L2 R R DN D L I T T O L TR T T R Y R Y R R I DK TN N R R R

COMPINENT OF
IMPULSIVE
DELTA V AT
TIGITPM)
ALONG ~R. IN
FPS TO NEAR-
£ST .1 FPS

WHERE R IS
THE LM GEO-
CENTRIC
{EARTH QRBIT)
OR SELENO-
CENTRIC
{LUNAR ORBIT}
RADIUS VECTOR
AND v 1S THE
LM INERTIAL
VELOCITY
VECTOR AT
TIGLTPMI),

WAIT FOR KEY-
BOARLC ENTRY

* & B * § & & & 8 & 3 B B B S 8 B & & B B a4 B 4 @ % 6 3T » g A

LN I I I L O I I I O T Y R RN R I N T I N I TR T T B

® & % 8 4 8 % 8 F 8 & F @ F 8 & & & B B B P " o8 8 F B OB 8 B B RS PR S E S N S e oo

¢ & & 2 8 & & =

nuY oF
PLANENESS
8Y FIRST SE-
LECTING THME
RENDEZVOUS
OUT OF
PLANE DIS-
PLAY ROU-
TINE €R3&)
{VSOE), AND
THEN MCDIF Y
VY(LV).
HOWEVER IT
MUST RE RE-
MEMBEREC
THAT THE
R36 CALCU-
LATION IS
BASED UPON
AN ACTIVE
CS5M,

Y N.

KEY IN
V25E
AND
LOAD
THE OE-
SIRED
DELTA V¥
VALUES.

& & 8 & 8 8 3 3 & 3 8 b B P & B B s E R E R R e A N A oaE s s e

8 & 5 8 & 8 & B 8 B B 8 B B AR kN

THESE

VALUES FOR
FUTURE
TRANSMISSION
T30 THE LM,

LI I B R I

LR L D D I L I D I T B T O B I I K L N R B DR D BT B K RN NN L AT S R R R R T Y R R R R R N T B N A

PT5/COLCSSUS

PTIS/LUMINARY
#180
#190
#200
4210
#220
#230

PT5/COLASSUS

PTS/LUMINARY



4240
#250
¥270
#280

#260

=P R e

PTS/LUMINARY
P75/C0OLOSSUS
PTS/LUMINARY

I N N L I R R R R N I R I T I R D DL T T T T R R DN D I O B R R R R R R TR R I I I R R I N L R T R T R I T I R I D I R I R )

| |
| |
| |
| * 0
I =2
v 2 ¢ * 8 | F W |
| =
o
> Co|
| Weae |
| o |
T R T L T T R O e e T T I T I R L T T e e O R I R T R I R L I R e I T R R R R )

.
.
.
.
.
.
.
.
.
.
L]
.
L]
.
.
.
.
. % o
.
s 8 & ¥ B T 8 ® 4 % 4 b w e B b e oE AL et oo on oo
L]
1 - | ( | 1 . | | 1w [ 1
It | | { | . | | [ Ll I o |
| = o | | = | . ] [~ [} | € & O oad >0 |
Z U 1 =0 | oo« | 1w I . | X o [ | L L W |
¢LwooCc | & & &« @ | " | & & & | T U * | + s 2 = | W el 1 8 8 8 | D 2o W W)t | = & @& o & 2 s & & & o &
—a 1 | | = | | [ I | I Zuw | [ Z Ok = s
=N el ] wvie ) | = | t | | wt X ol |
= o ow | | W | | - | | Wi QO W e |
— 2 o= | [ o TR | I T w | T VOZOKF L0 |
E VUG | o o Wwwo I o0t Z
- B el R S I T I T R T B R B | b | ® % % 2 @ 5 % & 8 8 * B 4 ¢ w B B 8 3 8 & s o w &
waow o i | Vrag L |
Fuse Z | [ VI |
* 5 & P » & B ® ® u % g w & 8 3 8 B » & B g B B @ BB 4 8 @ g & B F P+ B g P4 os s s ¥ ¥ OE S W 4 BB s s s

T R I R I e e I L e e T I D T R I R T I O . D T T R R R B S B T S

404



oS

POSS
HOL D

ass senass

SNAP

L N B L I DY I O I T D T R R R N N . L R R T T

* &8 & 8 & g & B 2 E B F B E B

FLASH VERB-NOUN
TO REQUEST RE-
SPONSE AND DIS=-
PLAY DELTA v{(LOS}
FOR TPM:
VO&NSS
R1~-DELTA
v1(L0S)
R2-DELTA
V2 ILDS)
V3-0ELTA
v3(L0S)

DELTA Vv {LOS) -
LINE OF SIGHT
COMPCNENTS IN FPS
TO NEAREST .1 FPS
{NOTE: FOR DEF IN-
ITION SEE SECTION
S.%.43 OF RS577,})

WAIT FOR KEYBOARD
ENTRY
TERMINATE FLASH
UPON RECEIPT OF
PROCEED.

. P

«R

«C

«C

oF

IE

2N

SET?

-

SEEsEs st annCPeBERERES

L I I I R I I T T O I R N R I R I R A A A A A T B R R N

MONETOR DSKY:
OBSERYE VERB-
NOUN FLASH TO RE-
QUEST RESPCNSE
AND DISPLAY DF
DELTA v (LOS).

RECORD THESE
VALUES FCR
FUTURE TRANSMIS-
SION TO THE LM.
(NOTE: UNLIKE
DELYA v{LV]) FOR
TPM ABOVE, THESE
VALUES CANNOT 8F
WRITTEN OVER,

-

KEY IN PROCEED

PTS/COLOSSUS
PTS/LUMINARY

290

#300

#310

#320

#330

P75/COLOSSUS
PTS/LUMINARY



HOL D

MON

Lot

-

SEY MGA DISPLAY .
IN RI(AFL(OW}= .
-00091.

. SET NGA DIS-—
. PLAY IN R3

. {RELCW )=

. -00C02.

FLASH VE2B-NCUN TO
REQUESY RESPONSE AND
DISPLAY NOF MARK CTRS
TFI AND #GA:

V14MN4S

R1-MARK CTRS

RZ-TFI

R3I-MGA

MARK CTRS - THE
NUMRER OF MARKS PRO-
CESSED 8Y THEF RENC-
EIVOUS DATA PROCESS-
ING ROUTINE (RZ2)
{REFER TO ASSUMPTION
(8) OF P20)Y.
THE REGISTER WILL
DISPLAY XXAXX WHERF
THE TWO MOST SIGNIF-
TCANT DIGITS IS THF
VHF RANGING MARK
CCUNTER AND THE TwC
LEAST SIGNIFICANT
DIGITS IS THF OPTICS
MARK COUNTER

NOTE @ THE OPTICS
MARK CCUNTER DOES
NCT DISTINGUISH BRE-
TWEFN BACK~UP AND
PRIMARY MARKS,

Ss s s seEB IR AT EREEY

e 4 & & s s & s P T T I T T

MONITOR DSKY:

CBSFRVE VERP-NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
0OF MARK CTRS, Y#I
AND MGA,

s & & 8 5 8 & 4 4 3 & = = @

20 S A AT A A

PTHSLUMINARY

PTS/COLOSSUS
PTS/LUMINARY

#340

#350

#360

#370

1320



467

TFI-TIME FRCM TIG
{TPM) IN MIN AND SEC
TG NEAREST SfC. MaAX
READING IS 59859,
SIGN IS - BEFORE +
AFTER TIGI(TPM},

MGA-MIOCLE GIMBAL
ANGLE TS NOY PERTI-
NENT T0O THIS PROGRAM
THEREFORE:

(A) WHEN DISPLAY-
ED AT ANY TIME
OTHER THAN THF
LAST PASS THROUGH
THE PROGRAM THE
THE VALUE IS -
00001

(B} ON THE LAST
PASS WHEN THE [MU
IS NOT ALIGNEC
THE VALUE IS
~00002.

IN DEGREES TQ THE
NEAREST .01
DEGREES

WAIT FOR KEYROARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PRNCEED

NR RECYCLE
.p lR
#R «F
«N «C
«C Y
oE «C
«F .l
«0 «F

[ R RN NN E NN NN

¢ s ssnvrnsdnvannans

WAS THIS THE LAST
PASS THROUGH THE
PROGRAM?

-

Ne

DO I WISH TO
TERMINATE THE
MARK PROCESS AND
DO THE FINAL PASS
THROUGH THE PRO-
GRAM?

& & 8 8 8 B 4 & 3 3 " 4 8 *F 2 os ®
5 4 & 8 8 % & 4 ® 8 " 5 F % @ oa
" & & 8 % @ & ® & T & ¢ % & 8 & »

KEY IN PROCEED.

KEY IN RECYCLE
V3ZE

* 4 2 e 4 ® 4 » 8 8 32 8 & @ @
-3
[» =]
o
-
m

P75/C0LOSSUS
PTS/LUMINARY

#390

#400

#410

§420

#430

PTS/COLOSSUS
PTS/LUMINARY



. . - FADILULUSUS

. . . PTS/LUMINARY

. “as WAS THIS THE LAST

. . PASS THROUGH THE

. 60 T PROGRAM?

. AW ———————————

. ABOVE Y «N #440

. . -

- B GO T

- . HAW

. . ABOVE
———————————————————— . #450
[S THE FINAL FLAG .
SET? .

+Y N N

« SET THE FINAL .

« FLAG .

A, N 1460

. - -

- e . TTTTTTTTT ST T T T T

. . TRANSMIT ALL MANEU-

. GO 1O VER PARAMETERS TC

. NAW THE (M,

. ABOVE

. . #470
D0 ROUTINE (ROOY seasscsssnanensasnsres DO ROUTINE (ROO).

. . #4830
FXIT P75 EXIT P75

HO!
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Y

220
PT6/C0OLOSSUS

TARGET CELTA V PRPGRAM (P76} LEGIC REV 0S5 07/11/68
PURPOSE : (1) TC PROVIDE # MFANS CF NOTIFYING THE CMC THAT THE LM MAS CHANGED ITS DRBITAL PARAMETERS BY THE EXECUTION OF A
THRUSTING MANEUVER,
{2} TO PROVIDE T THE CMC THE CELTA ¥ APPLIED TO THE LM TO ENABLE AN UPDATING fIF THE LM STATE VECTOR.
ASSUMPTIONS: (1) THE CSM CREW HAS THE DELTA V TO BE APPLIED BY THE LM IN LOCAL VERTICAL AXES AT A SPECIFIED TIG. THESE VALUES ARE
DISPLAYED PRIOR TN TIG BY THE PRETHRUST TARGETING PROGRAM IN THE LM. N0 PROVISTION 1S MADE [N THESE THRUSTING PROGRAMS
TO DISPLAY THE RESULTS CF THE MANEUVER IN A FCRM USABLE BY THIS ROUTINE. IF THE BURN [$ NOT NOMINAL AND THIS DELTA V
IS NOT AS SPECIFIEC OR IF TIG [S NOT AS ORICGINALLY SPECIFIED CONSULT BACKUP PROCEDURES.
+e {2) CARE SHDULL BE EXERCISED TO INCORPMRATE STATE VECTOR CHANGES VIA THIS PROGRAM IN LOGICAL ORDER WITH STATE VECTOR
+05 CHANGES RESULTING FRCM THE RENDEZVOUS NAVIGATION PROGRAM (P20}, A SUGGESTED PRNCEDURE WOULD BE TO STOP OPTICS
+ MARKING, VERIFY CATA INCORPCRATICN 8Y REVIEWING NQOUN 45 MARK CNUNTERS, INCORPORATE STATE YECTOR CHANGES VIA THIS
+ PROGRAM AND EO NCOT TAKE OPTICS MARKS OR ENABLE VHF RANGE LIMK UNTIL THE LM MANEUVER HAS TAKEN PLACE.
+
+ {3) IN THE EVENT OF AN UPLINK FAILURE THE ASTRONAUT CAN CREATE A REASONABLE LM STATE VECTOR FOR LM INSERTION
+ INTO ORBIT FROM THE LUNAR SURFACE 8Y KEYING IN THE EXPECTED LM THRUSTING MANEUVER FROM THE LUNAR SURFACE WHILE
+ THE SURFACE FLAG 1S SET., THIS WILL CAUSF THF COMPUTER TD TAKE THE POSITION VECTOR OF THE LANDING SITE AND ADD THE
+ INPUTED DELTA V AND STCRE THE RESULTS IN THE LM STATE VECTOR. THE LANDING SITE WILL NDT BE ALTERED.
+
+0S (4) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.
+ 4
PROG o [ CRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
+CREW
« PROGRAM
+SELECTION
++¢ 00 e —v——————— | e
+05 START TARGET . KEY IN V3TETGE
+ DELTA V savseseavenns e ——— e ———— o #10
+ PRAGRAM (PT6) . .
+ DISPLAY 276 .
+ 2 e ——— -
+ - .
+ - .
+ . a
¥ 0 e —— - .
+05 SET THE TRACK FLAG .
L T ittt .



HOL D

SNAP

i

-

- amarsasaner

FLASH VERB-NOUN
T REQUEST RESPDNSF
AND CISPLAY THREE
COMPONENTS CF DFELTA
VIOV,
VOONBG
R1I-DFLTA vX{OV)
RZ2-DELTA vYiNVvi
RA-CELTA VZI(NY)

NELTA VXIOV)I-
CCHMPCNFENT OF DELTA ¥
OF CTHER VEMHICLE
APPLIED AT TIC

ALONG (RXVIXR, IN
FPS TO NEAREST .1
FPSa

DELTA wYlOV)-
CCMPIINENT NF DELTA v
OF OTHER VEFICLE
APPLIED AT TIG ALCNG
VXR, IN FPS TO NFAR-
EST .1 FPS.

DELTA VZIIQOV)~
CCMPONENY OF DELTA V
NF NTHER VEHICLE
APOLTED AFY TIC ALONG
—R. IN FPS5 TC NEAR-
EST .1 FPS.

WALT FNR KEYBOARD
ENTRY

[ R R I L R T T T S S S TS R S S R 3

L I T R T S I T R )

*

CICECRN BN T I )

MONTITOR DSKY
NRSERVE VERR-AOUN
FLASH TO REQUEST

RESPONSE AND LCISPLAY
THREFE CCMPCNENTS OF

DELTA vV APPLIED

ALNONG LCCAL VERTICAL

AXES AT TIG.

L T T S )

* 4 8 ¥ a4 & & & 2 B3 & 8 % ® 8

ARF THE WVALUES
DISPLAYED THF
COPRECT (ONES
EXFCUTED QR YO RE

EXFCUTED BY THF LM?

® & " & & & 8 8 @

* % 5 " F 4y o8 8 ® »

AT TR A S

PT6/COLOSSUS

#30

#40

#50

#s0

70



Hid

HOL D

ass s

SNAP

TERMINATE FLASH UPCN
RECEIPY OF PRODCEED
OR NEW CATA

+PROCEED . NEW
«DATA

* 5+ 2 & 8 8 = 4 P e e "o

FLASH VERB-NOUN

TO REQUEST RESPONSF

AND DISPLAY TIG
VO6N3]
R1-TIG-HRS
R2-T1G-MINS
RI-TIG~SECS

TIG-TIME OF IGNITICN
(GET). IN HRS5,MINS,
SEC T NEAREST .01
SEC.

WAIT FOR KEYBOARD
ENTRY,

sesaeRsEs Rt

IR RN NN

* & 4 8 & p e & 2 B & % 8 B & @ % ¢ 4 B 4 s oW b oo @

LR XN N Y

L -
- L
KEY IN .
PRNCEED .

KEY IN V25f
AND LDAC THF
CORRECT DELTA v,

tevdnear
.
*

MONITOR DSKY

OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
0OF TIG.

s & 8 5 8 s " 8N

IS THE VALUE
DISPLAYED YHKF
CORRECT TIME AT
WHICH THE LM EXECUT-
ED OR WILL EXECUTE
THE MANEUVER?

Y «N
» -

® & 0§ 4 5 & 8 8 P g & B B g B & g E oA R .

4 # & 4 8 8 & & & 8 % 3 B 8 8+ 4 B 4 8 oa =

PTH/COLOSSUS

PT&/COLOSSUS

#80

30

#100

f110

#120



+s
+05
++

a1

TERMINATE FLASH UPCN .
RECEIPT OF FRDCFED -
OR NEW [DATA .
. « NEW .
R +CATA .
D e ——— .
o STNRE DATA .
. e .
«E . .
«D . .

UPDATE LM STATE
VECTCR TQ REFLECT
THE DELTA Vv ADDED,

IERC THE RENDEZVOUS
OPTICS MARK CNUNTER.

ZERC THE RENDEZVOUS
VHF RANGING MARK
COUNTER,

448 uvenesmaas

LU I I R R

.

KFY I[N PROCFET .

KEY IN V2Z25E
AND LOAD THE
CORRECT T1IG

DO ROUTINE ROO

FxIy

& 8 4 B ® 8 & g ¢ 8 & 0

PT6/COLOSSUS

#1130

¥140

#150

#1690

#1170

%180



Yy

CHANGE CCKRTRCL NNTES

LOGIC RFVY 5 PCR 44C
PCR &4¢&8

00269000
Q4270000
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&1

PURPNSE:

L* TPL SEFARCH PRCGRAM {PTT)

(1) 7O ACCEPT A DESIREC TIMF OF TRANSFER PHASE INITIATION {(TIG(TPI}) AS A DSKY INPUT FROM THE ASTRONAUT, AND TOD
COMPUTE THEREFROM THE PARAMETERS ASSOCIATED WITH A MINIMUM ENERGY, SAFF PERIAPSIS TRANSFER MANEUVER AT TIG(TPI)

AND THE RESULTANT RENDEIVCUS INTERCEPT FCR AN ACTIVE LM,

11/27/68

{21 70 PROVIDE THE ASTRONAUT WITH THE OPYION OF DEFINING TO THE CMC THE INITIAL TRANSFER TRAJECTCRY SEARCH SECTOR
FOR CENTRAL ANGLES EITHER GREATER THAN DR LESS THAN 180 ODEGRFES FROM THE POSITION OF THE ACTIVE VEHICLE (LM} AT TIG

{tTe1),

(3} 10 DISPLAY TC THE ASTRONAUT THE PARAMETFRS ASSOCIATED WITH THE TRANSFER (YPI AND INTERCEPTI.

ASSUMPTIONS: (1) IF P20 IS IN OPERATION WHMILE THIS PROGRAM [S OPFRATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN

PROG
CONT

OGN THE RENDEZVDUS SIGHTING MARX ROUTINE
MARKS TO ACCUMULATE,

[EITHER R21 DR RZ23} AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING
SEE P20 FOR DETAILED DESCRIPTICN.

{2) THE OPERATION OF THIS PROGRAM UTILIZES THE ACTIVE VEHICLE FLAG WHICH DESIGNATES THE VEHICLE WHICH IS DOING THE

RENDEZIVCUS THRUSTING MANFUVERS TC THE PROGRAM WHICH CALCULATES THE MANEUVER PARAMETERS. SET AT THE START OF EACM

RENCEZVOUS PRE-THRUSTINC PRCGRAM,

{3) T EXECUTE THE TPI MANEUVER SELECT THE LM TRANSFER PHASE INITIATION TARGETING [TPI) PROGRAM (74} AND TRANSMIT
MANEUVER CATA TO THE LM,

{4 THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

CMC

START LM TPI SEARCH
PROGRAM {(P771.

NISPLAY PROGCRAM 77

GRCUND

-
[ R RN R R R R

-
(R RN N RN NN

CREW

« CRENW
« PROGRAM
++« SELECTION

KEY IN &M TP1 SEARCH
PROGRAM (PTT)
V3ITETTE

-

MONITOR DSKY:
OBRSERVE DISPLAY
OF PROGRANM T7,

CHECKLIST

TINE

PTT/COLOSSUS

TOTAL
TINE

#10

120



HOL D

LICICIE BN B )

SNAP

ix

SET TRACK FLAC
{SEE P20}

SET UPCATF FLAG
{SEE P20}

SET ACTIVE VEHICLE

FLAG TO LM
"Aﬂ :
- Ld
- L aesE e
- - - -
LI ) L) - -
- - - -

FLASH VERB-NOUN TO

REQUEST RESPONSE AND

DISPLAY TIG(TPI):
VDENITY
R1I-TIGITPI)-HRS
RZ-TIGLTPII-MINS
RA-TIG{TPI}-SECS

TIGITPE)-TIME OF TPI
IGNITION {GFTY, 1IN
HRS 4 MINS, SFCS TO
NEAREST ,01 SEC,

- ¢ 8 8 b »

“ 8 2 2 4 & a2+ &

® % & 4 & 8 4 B B ¢ ® 4 F s+ P o®oEF F s AT B L oA osos g

"A‘l
.
LN L]
L] - -
MONITNR DSKY:
OBSERVE VERB-NNUN
FLASH TGO RECQUEST RE-
SPONSF AND CISPLAY
OF TIGLTPI).

AM [ SATISFIED WITH
THESE VALUES?

.Y «N
RECORD THIS .
VALUE. .

L T T TR R T R ]

LI R R I D D D D S T T R Y

PTT/COLESSUS

PTT/COLOSSUS

%30

#40

£#50

#60

270



“« o & & & »
« ®» 0w 9.

WAIT FOR KFYBCARD

ENTRY .
-

TERMINATE FLASH UPON
RECEIPT OF PROCEED .
R NEW DATA .
+PROCEED «NEW .
. «DATA .
. STORE DATA .
- L -
- sdvdorv e

RESET UPNATE FLAG

COMPUTE VEHICLE
POSTTIONS AT
TIGIYPI} AND SELECT
NCMINAL SEARCH 0OP-
TION AS FOLLOWS:

IF ACTIVE VEHICLE IS
ABOVE PASSIVE VEFR-
ICLE (NEGATIVE DELTA
ALTITUDEY SELECT
OPTION Q000 1.

[F ACTIVE VEHICLE IS
BELOW PASSIVE VEHICLE
{POSITIVE DELTA ALT)
SELFCT CPTICN Q0002

-
-

.

. sese e
- . .
- - -
- - .
- - .

sesevssnevvenesensse KEY

- —— e e ———— — e —

AR R RN E NN R YR RN N

-

N PROCEED

KEY IN V25E AND
LOAD THE DESIR-
ED TIGITPID

* & % 8 & & = 8 " & 2 ¥ 8 e 2

PTT/COLOSSUS
#80
#90
#100
#110
#120
PTT/COLOSSUS



HOLD .
SNAP .
e

FLASH VERB-NOUN T0O
REQUEST RESPONSE AND
DISPLAY TPI PARA-
METERS®
VNENT2
R1I-DELT ANG(TRI)
R2-DELT ALTITPT)
R3-SEARCH DPTYION

DELTY ANG{TPI}-CENT-
RAL ANGLE ARDUNT TFE
EARTH CR MOCN AT TIG
{TPI} BETWEEN THE
ACTIVE AND PASSIVE
VEHICLES, PCLARITY
INDICATES ACTIVE VE-
HICLF IS BEHIND {~)
OR AHEAD OF {+}
PASSIVE VEHICLE. IN
DEGREES TO NEAREST
«01 CEGREE.

DELT ALT{TPIV-THE
MAGNITUDE DF THE
ALTITUDE DIFFERENCF
BETWEEN THE POSITICN
VECTORS OF THE ACT-
IVE AND PASSIVE
VEHICLES AT TIGITPI)
[N NAUTICAL MILES TN
THE NEAREST .1 NM,
POLARITY INCICATES
THE PASSIVE VEHICLE
IS ARBOVE (+) OR AE-
LOW (-1 THE ACTIVE
SFARCH MPTION-AN CP-
TION COCE TO CONTROL
CMC SEARCH FCR TERM-
INAL PHASE
DEFINITION;
G0N01-CMC SEARCEES
TO DEFINE A YERMINAL
PHASE WHERE THE REN-
DEZVOUS INTERCEPT
ACCURS AT A CENTRAL
ANGLE LESS THAN 180
DEGREES FROM THF
ACTIVF VEHICLE PCS-
[TION AT TIG(TPE),.
CR
00002-SAME AS
Q0031 FXCEPT CENTRAL
ANGLF IS GREATER
THAN 180 DFCREES.

LI T T R TR B D 2L T R R I TN R D D DN R D I D BN R R S BN I

# ¢ & B B % 5 % 5 8 4 8B 6 F 8 Y s s ks

s as s s Bs BB s s REEES

MONTITOR DSKY:
O8SERVE VFRPB-NNUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF TPI PARAMETERS,

LT T T R T B R}

P 5 5 8 8 8 5 8 8 4 8 8 § S F & 8 % S % 4 5 & & ¥ OB 4 T & b " 4 4o ow b

® 8 & 4 8 8 & 8 & & & B ¢ & 8 & 4 @ w

% & 8 8 § & &5 & B S B B & 8 B " 3 F B % & 8 3

PTT/COLOSSUS

fTT/LOLOSSUS

#130

#140

#150

2160

4170

#180



WAIT FCR KEYROARD
ENTRY,

« & & & & @ 5 s s @

L O L R S e I S I R R I S T T T S S S TS S R A A A

DN T WISH TD
CHANGE TIGITPT?
=N oY

sussasassssssnssassnnssssans KEY IN RECY-

« CLE
. V32E

GO TO

HAW

ABOVE

DN I WISH TN

CHANGE THE SEARCH
OPTION DISPLAYED?
oN Y
RECORD THESE .
VALUES .
________________ .

KFY IN PROCEEC .

LI I Y 2 I R TR TR B DY R T L T B ]

¢« s 0 a

PTT/COLOSSUS

PTT/COLOSSUS

#190

#200

#210

¥220

#230



Lad

TERMINATE FLASH UPDN
RFCEIPY (PF PROCEEC,
MR RECYCLE.

P «P  JNEW
R «FE  JDATA
.0 «C .

«C -

= «C

«F it
«D +E STORE
. . DATA

- L] L]

» L] -

- - *evwaee
. G TO

. AW

. ABOVE

RESET UPDATE FLAG

SEARCH FOR A MINIMUM
ENERGY, SAFF PERIA~-
PSIS TRANSFER TRAJ-
ECTORY (TPT AND
INTERCEPTY CEFINED
BY THE STORED TIG
{TPT) AND SEARCE
CPTI(ON.

IF SFARCE 1S
SUCCESSFUL CALCULATE
MANEUVER PARAMETERS
ASSOCTATEN wWITH THE
RESIM. TANT TPT ANE
INTERCEPT MANEUIVERS,

IF SEARCF IS UN-
SUCCFSSFUL, FSTAR-
LISH A PROGRAM ALARW

REFER Tf¥ SFLTICN
Seda4,4 OF RETT VOL
I FNMR A DETAILED
DESCRIPTINN OF TEF
COMPUTATICN,

LI B ]

(L E R R NN

KEY IN V23F
AND LOAD DES-
TRED SEARCH
OPTION IN R3,

PTT7/COLOSSUS

#240

#250

%260

#270

%280

PTT/COLOSSUS




POSS
HOLD

SNAP

JND LALARW
SALARM .
- .

SET UP- SET uP-

DATE FLAG TATE FLAC
{SEF P20) (SFE P20}

* 8 & & 8 4 2

R T IR S R T S T

L )

FLASH VERR-NCUN
TO REQUEST RE-
SPGNSE B8ND DIS-
PLAY PROGRAM
ALARM CCDE.,

VI5NO9

R]1-

R2-

R3-

EXPECTED ALARM
CODE AT THIS
TIME IS 0O0N124

WAIT FOR XEY-
BOARD ENTRY

TERMINATE FLASH
UPON RECETPT OF
RECYCLE.

sesrsssasenasss R

ses sasEsRseRBEEREBRRRYES

MONITOR DSKY:

DOES PRLCGRAM

ALARM INDICATE THATY
CMC CAN FIND AO SOL-

UTION.

N oY

«  TO ACJUST TIG

«e {TPI) AKD/CR THE
« SEARCH OPTICN

« KEY IN RECYCLE

« V32F

. GC TN

- "AII

. ABCVE

PTT/COLCSSUS

PTT/COLNSSUS

#2390

#300

#2310

£320

#330

#340



HOLD

Can s

SNAP

++
+04
+ 4+
FDIT
PCR
206

& 34

-

. GC TO
- nAn
. ABOVE
L]

FLASH VERB-NCUN TO
REQUEST RESPONSE AND
DISPLAY CALCULATEC
TERMINAL PHASE
PARAMETERS :
VOENSKS
R1-PFR ALY
R2-DELTA V{TPI)
RIA-NELTA VITPF)

PER ALT-ALTITUDE OF
PFRIGEE AROVFE LAUNCH
PAC RADTIUS (EARTH
ORARITY OR ALTITUDE
OF PERPILUNE AROVE
THE MCST RECENTLY
DEFINED LANDING SITF
RADIUS (LUNAR OREIT)H
AFTER TPI MANEUVFR,
IN NAUTICAL MILES 7O
NEFARFEST .1 NM,

DFLTA VITPI)I-REQUIR-
ED IMPULSTIVFE DFLTA V
TO ACCOMPLISH TPI
MANEUVER AT TIG
t7pl). IN FPS TO
NEARFST .1 FPS.

DFLTA VITPF}-REQUIP-
EN IMPULSIVE DELTA V
TO ACCOMPLISH TPF
MANEUVER AT TIME OF
INTERCFPT, PNLARITY
INDICATES ACTIVE
VEHICLE ASCENDING
{+#) 1R NESCENCING
{—-) T0O INTFRCEPT,

IN FPS TOY NFAREST ,1
FPS,

WAIT FNR KEYBNARD
ENTRY,

I N N RN NN

2 & % 8 a 8 x +

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND EISPLAY
OF CALCULATED VER-
MINAL PHASE
PARAMFTERS.

ot 1 WISE TO ADJUST
TIGITALY AND/CR THE
SEARCH OPTIDN?

RECNRC THESE .
VALUES. .

a o % & 2 8 & & 8 @

KEY IN PROCEED

PT7/COLOSSUS

#350

#360

#370

#380

#390

PTT7/CCLOSSUS




425

HOL D

TERMINATE FLASH UPON
PECEIPT OF PROCFEL,
OR RFLYCLE.

P +R
«R 3
«0 . C
.C Y
«E «C
+E oL
«D o E
- -h e
. GO TO
- IIAN
. ABNVE

sessenses FLASH VERB-NOUN TO

SNAP

REQUEST RESPONSE AND
DISPLAY CALCULATED
PER CODE ANT CENTANG:
VO6NSS
R1-PER CCDE
RZ-BLANK
R3-CENTANG

PER COCE-DEFINES
WHEN PERIGEF/PERT-
LUNE WILL OCCUR RFEL-
ATIVE TO TIC(TPI}
AND TIME OF INTER-
CEPT.
N0001-INDICATES
PERIGEE/PERILUNE
WIiti CCCUR RETWEEN
TPL AND TPF,

00N 2-INCICATES
PERIGEE/PERILUNE
WILL CCCUR AFTER
INTERCEPT (BEYOND
THE RENDEZVDUS
PCINT).

LA R R RN RN NN NN TR RN

KEY IN RECYCILE
V32E

MONITOR DSKY:

ORSERVE VERB-NOUN
FLASH TN REQUEST
RESPONSE AND CISPLAY
0Of PER CODE AND
CENTANG.

L N L T O R R R I D S D R R S T R R T S S |

PTT/COLOSSUS

PTT/COLLCSSUS

#400

4410

#4290

#430

1440



Hae

CENTANG-THF CRRITAL
CFNTRAL ANGLE NF THE
PASSIVE VFHICLE
NURING TRANSFER FRCWM
TIGITPIY TO TIME

OF TINTERCEPT, IN
DECREES TO THE NFAR-
EST .01 DEGREES.

WAIT FOR KEYROARD
ENTRY,

TERMINATE FLASH UPCA
RECEIPT OF PROCEET,
OR RECYCLE.

«P «R
R «F
-0 .C
.c .Y
«E «C
«F oL
«0 «F
L] LI ]
. GC TP
. nAn
. ABROVE

tPAasucsdB Gt as st BB s

SesscssssR st ssanann.

DN 1 WISH TC ANJUST
TIGITPI) AND/TR THE
SEARCH OPTICON?

«N Y

L] -
RECORLC THESE .
VALUES .

* -

KEY IN PROCEED .

KEY IN RECYCLE
VI2E

o0 ROUTINE ROO

PTT/COLOSSUS

PTT/CLLOSSUS

1450

#460

%70

#4080

¥490



=L
1
-~}

PTT/CONCSSUS
CHAMRE CONTR{IL KNGTFS

LOCIC REV 13 PCR MIT A6
LOGIC REy -4 PER 206 ENITrRIat
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77

olUppnSE:

ASSUMDT INNS 2

LM STARLF nNePIT ROMPETYONS TARRETING (RrOY LI oEV n7 12/2h750
ppaGR AN (PTR)

(11

[

tH

141

1

(21

14}

A

TC CALCULATE THE PFONTRTR DELTA v AMD ATHER TMITIAL CONDITIONS @EQUIREN aY¥ THE LaC FOR (M FXRrUTITN OF THE
FIOST DHASF NP THE STARBLF PORIT RENNTZVOUS MAMFUVFER, GIVFM:

LAY TIME NF IAMITINM (TT0)Y,
{R) CENTDAL ANRIE DNF TRANSFFR [CENTANGY FROM TIr TO TNYERCCPRY TIME,
{CY THE PFEESET rF THE STASLFE MRATT PPINT SPECIFTED AS A DISTANCFE ALDMA THD PASSIVFE VEHICLFE CRRIT,

TP OCALCULATE TRE RENNTREN NELTA Y AND NATHFR TNITIAL COARITIONS SFQUIRFN BY THF {GF FOP LM £XECUTINN NF THE
SErNMD PHASE MF THE STARLF rRATT REMNEZYOUS MANFUYEFY, GIVEM?

[A) A RESOECTFICATINON FF 1LA) ABDVF,.
fAY AN APTIONAL RFSTICIEICATION NF 1(RY ABNVF,
TO CALCHL ATE THESE DARAMETFAS BASEP (1P0ONM ManFyuyeP MATA AppRNYED AMD KEYEN TATA THE rwr BY THE ASTEAMAUT,

FO PISPLAY TP TEF ASTRONAUT AND THFE ROAUND CERTAIN DFPENNENT VARTARLFS ASSOCTATED wITH THE MAMEnyeEP fFoe Approval
BY THE ASTOOMAYT/GONING,

THFE STARLE FPATT POINT 1§ MERTINEN AS THF EINAL POSITINN (AT CAMPLETIOM NF SECNND PHASFY PE THFE ACTIVE VFHICLE
RFLATIYF TN THF DAGSIVE YEHICLT

rMr CAMBYTED VARTARL FS MAY OF STNRBED FOP LATER YFRIFICATION RY THF RPAUND, THCSFE STARASFE CAPARTLITIFS ARE
LIMITED NMLY TN Y4F DPARAMFTFERPS FNR NKNE THRUSTIMA MANFUVER AT A TIMF EYCFDT FNR STABLE NRRITY RENDEZYPUS
MANEUVEPR SEOUENCFS,

I£ P20 15 TN NPFPATICN WHTILFE THIS PRNGRAM [S NPFRATIMG THE ASTRAMAUT MAY HN(N AT AMY FILASHING NISPLAY AND Tley
M THE RENPEZYAUS STAHTING MAGK BAUTINE (FITHFR P21 MR R23) AND TAKE NBTIrS MAcKS ANN/MR WE Miy AW VHE RANGING
MARKS TN ACCUMULATE, SFF ran €0p NETATLED OFSCRIPTION,

CNCE THF PARAMETEDS DEATRFT Fnp CrMoTATINN NF THE MARNFIVTP HAVE REFM rnMprTr|y SoECTFIFDY THE VALUF NF THF
ACTIVF VFHICLE CENTRAL ANALE 3¢ TOANSFER IS rOMPUTER  AND STORER, TUTS niRFeo gy AF AVAILABLE FDR DTSPLAY TN
THE ASTEONAUT TEOTUAH THE USF NF YNANSZ,

THE ASTRONAUT WOIN £ALL THTS ATSPLAY TO VERTFY THAT THF CONMTRAL AMGLY n= TRAMGFFe nF THE ACTIVE VEHICLE
IS 8PT WITHIN 170 TN 120 AESRCFS, 16 THE ANGLF 1S WITHIN THIS JONE THF ASTROANAT SHMH T 2EASSESS THF INPUT
TADGFTTINT PARANFETEPS RASEL HOAN AFITA ¥V AND FXPECTEN MANFINVER TIMF,

THE MOESATICM CE THTS PRAAERAM |YTTLT7ES THE EOLLMYTINA FLAGS,

ACTIVE YERICLT FLAG- DESENMATES THE VEHICLFE WHICH IS NUING PRNRETYAIFS THRHSTING MANFUVERS TN THE PRNGRAM
WHICH FALCIHATES THF MANFIJVER PAPAMETERS, SFT AT THF STAPT OF FACH RENOFZyTIR PRE-THRUSTING ORMCRAM,

EINAL Fl AC= STLECTS FINAL PRNARAM NISOLAYS AFTFD THE CREW HAS SELFCTFEN THE FINMAL MANFUVFR COMPUTATION CYCLE,

THE SECONN PHASE "€ TH[S PRIARAM OFNTRES THE Tir ITMPHT BE RIACEN AS A FNNCTINY F TPE AND ANY MIDCNYRSF
rAPere Y IAMS PERENDMER [N THE (% STARLFE PRPRIT wINCNPCE [TARAGFTIMGY PRONDAM (P70}

Prasrng ngRLIS



pPPNG
[ al'Al

ap

n7R/CAASRIR
oDTRAVIIMINADY

(717 THERE TS w0 pEAYTIEUENT FAD 1SS ARProaTIN& DT Ean THIS PONRRAM [MLESS AITAMATIA CTATT YEFTAR HEDATTIMG YS DFSTRED
AY THF RFMPEZYNYS NAVIGATINN DRMAN2AM (D20},

1) THIS PRNGZA¥ TS SELFMTEN AY THE ASTPAMAYT BY NSKY ENTRY.

cmre RROYND

START 1M STAPIF e -

ATT RENNEZYNAUS TAR- .

GETING (SDR) ceressessesccssesnns
BROGRAM (OT7R) .

NISpLAY PTA

-

SFT ACTIVFE VWFHICLFE
FLag Tn (wm,

SCT TpArY Fpar
tSee pany

roEW CHFOKLTST

«CRFW BPNG
«SFLFFTINN

KFY TN LM STABLE Nn-
RIT o FNDEZVOLS TAR-
SETIMn (sNe)
DROGRAM (P T7R)

V3ITFE 78T

MAMITAR NSKy:
NACERYE DISPILAY 1T
pennrav 7R

TIME

DTASCO] NS
PrRfEUMTNARY

TOTAL
TIME

#10

20

43n

#40



K

M N

“ass s aes

Guap

SET rFDP’\TE T AN
{SER DAy

- dheetenne

FLASH YFroao Mg
TR REAUFST ephconmgr
AND DTSOLAY TIr,
yne N33
21-T1R HRC,
R2-T TN MIN,
#3-TTr crp,

TIG — TIME nNF Innlv.
ITN EGET), IN HOURS
MTN ANN SEC YD NEAR-
EST .01 SFC.

N'\_TT Frr gKFvaraan
EyTRY,

Tensreevenn

LR N Y

MOMTTNR MRV

MASERYE YFRALsinln
ElAagy TP Pecanrgy
CESPANSE AND 10Dy Av
nfr TN,

AM T SATISEIEN WITH
THTS VALIIE?

Iv .‘I
. -
. -
. .
. .

AEENRR THIS
VALIIE FR2 FUiTieE
THANCMISETNN TN

THE 1M, .
________________ .
. .
. .
. -
. .

e N S e N A
nTEf Ty

1A

DIRLCO ASSLG
N7 IMINARY

%57

L L14]

Lads)

#20

Ran



HLD

SNA P

TERMIMNATE FLASH P

°ECE1®Y NF popfEED N
ar hlﬁw ﬂ,_\T,l_ .

P «NFEY

« R JOATA

o N .

lr -

-r -

o e o

o SYNRE

- NATA

v —memmman

. .

. .

. .

. cnsmrsanse

.

.

.

. cecanes

. .

. .

ELASH VFRB=NPUN T
REJUFST RESPNINSFE AMD
NTSPEAY CENTANG

V6 NSK
Q[ =Af ANK
o 2-A8 ANK
AI-CENTANG

CENTANR= THF nengpTag
CENTRAL ANGLF NF ThE
oAggIyF yFHICLF pue-
NG TRANSFER FoNM
TIG TO TrMe OF [N-
TERCFDY, M ﬁF‘f‘TD];L'c
T NFAREST ’
NEGRFFQ

e s nssraranserssaa KFY TN Y

.
*teanerssvesran

ANPY L rAD
pESYPTN
LS

MOHETAR NSKY:

NOSFPYE YEPR—M
FLASH TO REDyeST
RFSPANCE ANMD 15
NF CENTANG

AM T SATISETEN W
THIS VALUE?

a1y
THF
TN

Nt

pLAY

TTu

nIaser) nSSye
DR/ UMINADY

1A

PTRLCOL PSS
DTIR/LIIMTNADY

%100

#1190

#1290

#130

*140
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+ 07

+07
‘e

RL IS £nTION Canf
FARP ASSUMER STAALF
NRATT DENMTFETYCIS
OHASF rRTINN,

07 1S THE £MC ASSL -
MED CPTINN:
NONOT-FTRST PHASF-
LECAM PE1TA @
CMe cPMPLTES Sp
PARAMETEFS Fnp
FIRST pyprSE,
NNON2—SFCTHYN PHASF -
NooannTrronaL
NATA REQUIRENS
Cul CALCULATFS
S0P PAR AMETEDRS
FMNe SFEreMp PEASE,

WATT FOR KFYROARD
ENTRY

TFBMINATF FLASH LUopw
RECETPT af epnfFFD
OR NFW NATA

oP W NFW

P sNMATA

.n L]

o memmm——— e

. CSTOPF PATA

F o m— e

On -

. .

. -

. TR

aF g T |'PPrATC .
FLAR

LA N N

TS TH{S PHACE TBTIOM
rrepFcY )

¥ N
. .
. .
. .
. .
. .
. .
N .
. .
. .
. .
. .
. .
. .
________ -
KEY TH .
PRACFEN .

KEY IN V22F
AND [ CAD DF-
SIREN NOYINN
rnE (M r2,

Pptgra

. .
- ..
. .
» .
- .
. -
. .
. .

nTRfrr) PSSiig
DTS {(IMTINADY

1A

nTR/e0 PRSI
orars|liIMiNtDY

200

219

#2290

#2319

240

2259
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PURPOSE:

ASSUMFTICNS :

LM STARLE CRBIT ¥IDCCURSE TARGETING [SOM) PROGRAM (P79)
LCGIC REY 06 071/09/68

t1y TO CALCULATE THE REQUIRED CELTA V AND OTHER INITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE
NEXT POSSIBLE MIECOURSE CORRECTION OF THE STABLE CRAIT TRANSFER PHASE 0OF AN ACTIVE LM RENDEZIVOUS,

{2) TR CCMPUTE AND CISPLAY SUITABLE INFORMATION TO ENABLF THE CREW TO ENTER THE FINAt RENDEIVOUS PHASE AT THE CORRECT
TIME TO COMPLETE YHE RECUIRED THRUSTING MANEUVER,

{1y THE 1SS KEEC NCT RE CN TO CCMPLFTE THIS PROCRAM,

{2) IF P2C IS IN OPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN ON
THE RENDEZVOUS STGHTING MARK RAUTINE {EITHER R21 OR R23) AND TAKE DPTICS MARKS AND/DR HE MAY ALLOW VHE RANGING MARKS
TG ACCUMULATE. SFE P20 FNR CETAILED DESCRIPTION,

{3) ONCE THE PARAMETERS REQUIRED FOR COMPUTATICN GF THE MANEUVER HAVE BEEN COMPLFTELY SPECIFIED, THE VALUE OF THE
ACTIVE VEMICLE CENTRAL ANGLE fIF TRANSFER IS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE
ASTRONAUT THROUGE THE USE CF VD6NS2.

THE ASTRONAUT WOULL CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TO 190 DEGREES, IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETTING
PARAMETERS BASED UPON DELTA V ANC EXPECYTEC MANEUVER TIME,

14) THE OPERATICN OF THIS PROGRAM UTILIZES THE FOLLOWING FLAGS.

ACTIVE VEHICLE FLAG - DESIGNATES THE VEHICLE WHICH IS COING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM WHICH
CALCULATES THE MANEUVER PARAMETERS. SET AT THE START DF EACH RENDEZVOUS PRE-THRUSTING PROGRAM,

FINAL FLAG-SELECTS FINAL PRCGRAM DISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION AND DISPLAY
CYCLE.

(5) THE TIME OF INTERCEPT (T(INT)) WAS DEFINED BY PREVIOUS COMPLETION OF THE LM STABLE ORBIT RENDEZVOUS TARGETING
[SCR) PROGRAM (P78} AND IS PRESENTLY AVAILABLE IN CMC STDRAGE.

(6) THIS PROGRAM IS SELECTED RY THE ASTRONAUT BY DSKY ENTRY,
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.
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SET UPCATE FLAG

{SEF P20)
: nan
. .
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PROG
CONT

AMITNMATIC QENMHECT TIDUMTMATE | °rgr TCyv na 11 /720080
ME (PO

TOOPRAYTINE A CTAMAARD FX 1T £00 PROCPAMS . ANT AN APTIOM T SELFCT ANY P2NGR2AM NUSIREG,
TR PEAVINE A GERFRAL NFSIRIBTIAN OF THE COMPUTFR ACTIVITY FOLEMWING AMY YATEXXT,

THFE CALLING PRORRAN HAS SHEFESSFULLY CMAMPLETEN ALL ITS FUNCTIOMS AR THE NOEPATAR HAS PRFMATURELY TERMINATED THE
DRNGRAM,

THE COMPIITED FHECKE CM THE RENAEZYNUS PPACESS FOLINWTING ANY V2TOXYE TM THE FOILPWING WAYS:

{AY 'F P20 TS THE NEW DPANDAM WEYFR 4 ANMO TS MOT PRESENTIY RUNMING ANMD WAS NOT RUNNING IN THE BACKGRMAUND
1T WI{| 1T STARTED AS A MEW DPROGRAV,

fRY) 16 p2n 15 THe NEW BPOSRAM KEYFD [N ANND D20 TS PRFSENTLY RUNMMING f1.F, 20 NISPLAYEN TN THE PRNG
LERHTS) I7 Wil Aac STARTEN AS A NFW PRANRAM (T,F, RE—IMITTALIZEDY,

I7) [= P20 1S TRC MEW BRAAEAYM KEYFEN [N AND TS MOAT ORECSENTLY THE DNLY PROG2AM RINNING (f.F. A PRMOGRAM NTHER
THaN D20 IS NISPLAYEN M THE Do0G | TGHTSY AND P20 TS RUMNING TN THE BACKARNUND THE PROAG L IGHTS
WILL RFE FHANSERN TN 37 ANTD BRN WIIL START AT REND P20 WITH THE FLAGS SFT TN ALLMW TPACKING AND UPDATING.

(MY 1F PON TS SELFECTREC, THF PENDEIVOYS FLAG TS PESFT {SHUTS NFF P20) ANMD 000 1S STARTEN,
{FY IF A PRPMRRAM OTH=R THAH DON AND PO0 1S KFYEN TN, THF MEW PPORPAM WILL RF STAPTEN AND THE PROG

{IGHTS WILL NISPLAY THE NFEW PROGRAM, THFE COMPUTER WIt| THEN ATTFMPT TN RESTART P20 AND WILL BF SUCCESS-
FiN TF 2720 WAS PUNNING EN THE RACKGROUND AMD THE NEW PRPOGRAM WILL ALLNW TRACKINM,

cmr ne PMn CRFW CHECKLTST TIME TOTAL
TIME
T rocy,
L BCUT IME RONUT INF,
L SELEOYINN SFLECTINN,
FLAG SPT9 .
L Y - ‘10
. . . ann/cnp Nssus

- . . INNFSUNDANCE



HOL D

<NAP

+4+
+No
+ 4
nerp
cn7

42

- sE
- ne
. RA
., or

SET MIN NEAN-
BAND [MORCS NAD

T Mpy
AR

N T
S Pan,

FYASH YyrprR 27 TN

crNreT 9 FASE
TNRM CHANAE OF
PRANKE AM

YT M Bl ANK

D1 R ANK

D9 D ANK

27 0] ANK

WAIT FNR KFEYPNA
FMTPY TEIMIMATS
FIASY ON RFEFrCTD
nE yyr

. TTOCIVE vATOYNE
- TO OENICST AE L

- DRND AL

e mmmm e

. -

. -

. .

. Lo MAN ORIV

. s PRV g

- e b [TH DU DAW
. . PN grrogprire
N . .

. . .

. . .

+ - -

. . .

. . .

nep-

nr

T nT

Mﬂll'!'Tﬁp ﬁggy:
NASFRYF VERF 37

FLASH TO RENUEST

Dl FASFE DPERELRM

CHANGE (F DRORRAM,

KTY TH TESIRFEN
pPREreD AV T

KCyY T pESiren
DRAGE AM:
WATTYYE

2ANER NASSUS
20N/ SUNDANS E
PON/LIMTNARY

RON/COL NSSUIS
DANSSIIMDANG F
QON/TUIMINARY

*20

#30

w40

#50

260



459

. - .
. - -
- - .
- - .
- . .
- . -
- . LY
- - .
- - -
- L]

IS THE IMU RFINA
INITIALTIZED (IS T1™MI
CCU ZERO IN

PROCESSY?
«N Y

« TURN ON PRNGRAM
« ALARM p IGHT AND

« STNRE ALARM ODF

« 1520
- L
. EXIT

IS THF TVC DAP NN NP

IS THE ENGINF ON?

Y N
- -
* -
_______________ .
TERMINATE THF .
ENGINE ON .
C.OMMAND, .
_______________ .
. -
L] -
TURN OFF TYC .
nap .
TURN NEF ALL .
RES OTRANSLATION
AKD ANTAT N .

"b&d S asers

MONITNR® DSKY:

NDAES PRNAGRAM
ALARM | IGHT rOME
M TNDICATING THAT
THF I™My 1S STILL
AFING INITIALIZED?

«N .Y
. v

» -

« PRFSET ALARM

« LIGHT.

. e ————— e
- -

. .

] -

IR TN R } 4 9 * & ¢ 4 BT a

LT I T K D D R B I

ROO/COL OSSUS
200/ SUNDANCF
POO/LUMINARY

¥70

%R0

. -

#90

#1060

#110

f120

ROG/COLASSUR
RTOOFSUINDANCFE



. . . . . RON/COALPSSNS
. . . - . ROOSSUNTIANC F
- - . . . POOSLUMTINAPRY

WATT ARMT 3 . : : :
SFECOMNDS - . . -

. . . . . #130
TURN 0N RS NaD . : :

. . - . . #140

WRITE 7FRQO*S - . . .
TNTN NFW PPMO— . . - .
RAM SFIECTICN .
S0 THAT RECAPN- . . .
LFSS NF THF . - . .
SELFCTEN PRNM- . . . .
RAM, RNN Wl - . .
SELFCT ono, . - . -

——————————————— . - - - !150

. . - . .
IS NFW PROCEBAM OOAN2 - : :
v . .
L] - L] L] L]
R . . 2150
« IS STAYE VFrTNR . . .
. FXTEADN{ATION . ¢ *
. REINE OFPFOOMEN . . .
o TN THE CMC TNRLTING . . .
« PEMNGRAM PNOA NOo [ C . - -
« POA TIN? . . .
Y .y . ..
. . . . . . 170

. . . . . . 200 /COLOSSUS
. . - . . . ROO/SUNDANCE
. . . . . . ROOZLUMINARY

‘4&0 . . . . . . ‘I'




6|

. - »
. - TN AN PRN-
. « DRAM A ARM

. « LIGHT AnN
. . STNRE ALARM
. « [NDE 1820

- .
. - -
- . .
. . -
. . .
. - e
- . .
« - FYIT
- .

- .

. .

. -

. -

. .

. -

« DNES THE NEW
« PROGRAM EXIST?

. .Y N

. - .

. - »

. « TURN 0N THEF
. +» OPFRATOR

. » FRRPR LIRHT
- e TTTTTTTTTome—
. . EXIT
- .

. .

- .

IS AVERAGE G OM?

N .Y
. TIIPM AYFRAGT
. L OFF

-

MOMITNR NSKY:

NOFES PROGRAM A ARM
LIAHT CNAMF NN, IND]-
CATING THAT STATSE
VECTOR INTEGPATINN
IS BFEING PERF(RMFN
ANDY T MUST WATT
UNTTL IT 1§

FINISHFEN OR THAT Bos
IS ON?

«N .Y
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .

. PESET Al ARM

. LIGHT AND

. WAIT FOR COM-~
PUTFR ACTT-
VITY T G0
AUT INDTCA-
TING £NM™MD|F-
TION "F IMTF-
ARATION OR,
IF PO6, SHUT
. DOWN THF (MC
. TN STANDRY

. RY KFYING [N

" s v e @

« PROCEEDN
. EXTT

ROO/COLOSSUS
ROO/SUNNDANCF
ROD/LUIMTNARY

ROO/COLOSSUS
BROO/SUNDANCE

#1890

#190

#200

¥210

#220



A3

7ERO PFMOFT7 -
ynys reTIceg
MARK (NINTFER,

VLS VHF
RANGTMNG MARK
CAUMTER

DESET THE 3-AXTS

FLAG

COMMAND 7EPN RATE
IN THE BCS NAD (Tr
STAP RATE [PIVE
FROM N30

PESET THE |INNATFE

F1 A,

ROO/SCOLOSSUS
AN/ SINDANCE
RON/SLUMTNARY

RON/COLOSSUS
20N/ SUNDANCE
ROO/LUMINARY

#2130

1240

#250

#260

#270

#7280



LIGHT

PESFT VHF RANGF
FLAG

IS MAX DB FLAG SFT?

‘M .Y
- L]
.  SFET MAY
« DEAN-
« PAND IN
« RCS nNap
L] -

SET MIN NEAD- .
BAND IN RCS DaP

- .
- -
. .

L O

L L e I e e e I T T S R S S S T S U S

RON/7COLOSSUS
2007 SUNDANCF
ROG/LUMINARY

#290

#300

#310

#3270

#330

ROO/COLOSSUS
ROOSSHNDANCF



yry

. .

. .

. .

y mmmmm e
PFQRT

. THF BEw-
. NETYOS

« Fran,

Y mm—m——mm—eo
. .
. .
- -
. -

.Y M
1S THF CHPRENT .
PROMRAM D207 .
aM Yo
. FFSTT .

. THE PEN-
. DEZVAUS

« FLAG, .
« T TTT===- -
. . .
. . -
. seesa
. .
. .

1S THE RENDEZVONS

FLAR SET? .
4 N
. - .
SET THF TRATK .
F{ AR -

DRSLOINS5US
e00/ SUNDANCF
ROO/ 1 UMINARY

BOQ/COLOSSUS
ROO/SUMDANCE
OO/ LUMINARY

#340

#3159

#360

#370

#3830



SFT
FyLAarn

PFLEASE
SYSTFM,

IS THE
FLAG SF

THE IDRATF -

DISPIAY NFW
PROGPAM AND
GD Tr PE2NLRAM
SELECTED,

DIsSeLAY

RENDEZVNUS
T

G0 TN REnn
P20 N P70,

ass st enens

desannreacr

MONTTAR DSKY:
ORSERVF DISPLAY NF
NFW PROCPAM,

50 TO
PROGR AM
SELECTED

FOO/COLOSSYS
OO0/ SUNDANCE
QOO/LIIMINARY

#3190

#4500

4410

8420

#4730



FHANGE rONTRCL NATES

REY 0~ pre An,? a0s10n0N
REY 07 PO ONASA 1R 0nNs1100n
pren MIT A4 nes1z2nno
REY NA PCR 465 n0s13000
DR 447 nast14NN0
PCR 4972 0ON515600
prR 225 DOR16000
REY DO PCR &N7 Ons1ANN]

[VI72A
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PURPOSE:

MU STATUS CHECK RNOUTINE

(17 TO CHECK WHETHER
{2} TG ESTABLISH A PRDIGRAM ALARM AND STORE AN ALARM CODE IF THE IMU IS OFF CR NOT ALIGNED

BY THE CMC.

ASSUMPTIONS: (1} THE ROUTINE

PROG
CONTY

CMe

+«CNC
« ROUTINE
« SELECTION

STARY [MU STATUS
CHECK RCUTINE (RO2}

IS THE 1SS ORIENTA-
TION KNCWN FLAG SET?
(CHECK REFSMMAT

FLAG)
oY N

N L T ]
" s P & &8 2 o s 8 = &
e B & 8 4 8 » = B & 8

IS CNLY AUTOMATICALLY SELECTED.

GROUND

(RG2)

MU TS ON AND IF ON WHETHER IT

CREW

C4712/68

CHECKLIST

IS ALIGNED TO AN DRIENTATION KNOWN BY THE CMC.

TO AN ORIENTATION KNOWN

TINME TOTAL
TIME
#10
920
#30
ROZ2/7C0OLOSSUS

RO2/SUNDANCE



++
+03
4+

Lit

a ® 8 % B 4 % B 4 % & B S 4 8 F B L e u * 3

s 4 @ & & % ® & % & &

@ a4 & a2 B 8 & & ® 4 ¢ % & & ¥ 2 e @

* s+ ® 0 2 @&

TURN CN PROGRA
ALARMY LIGHT L
N0 NOT CHANGE
PRESENT NIS-
PLAY, {PROGRAM
ALARM DISPLAY
If CALLED 1I5:

VCSNQ9

RY1-

R2-

R3~

EXPECTED ALARWM
CODE 1S Q0210

4 & B & # % 8 ® $ B S B 4 & 2 & v v + &

M .
lr LRI B B B B BB B LB R

TYURK CN PRNGRANM .
ALARM  [GHT BRUTY
DO NOT CHANGE
PRESENT DISPLAY.
PROGRAM AL ARM

DISPLAY TF
CALLFOD 1IS:
Y035 NAS
RrR1-
B2~
71~

EXPECTER ALARM
CNNFE AT THIS
TIMF 15 00220

5 e 8 B & & ¢ = & 8 o8 @

s & 8 & & " & 3 2

¢ ¢ = 3 e a
. s 8 2 s a2

.
.

sevse PR PRI ERSIRLEESTISE Gan

MONITOR DSKY:
DOFS PROGRAM

ALARM L IGHT INDICATE

THAT FITHER 1MUY IS
NOGT 1IN OR NOT
ALIGNFD?

CALL PROGRAM ALARM
DESPLAY {VOSNO9)
TO IDENTIFY ABNOR-
MALTTY. WHEN FIN-
ISHED PUSH KEY
RELEASE »

RG2/7COLOSSUS
RO 2/ SUNDANCE
RO2/7LUMINARY

RO 2/COLOSSUS
ROZ2/SUNDANCE
RUZ/LUMINARY

#40

#50

#60

#7170

#80
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REV C3

. D7 ROUTINFE
. (R00 )
FXTY EXIT B12
RO2 AND P —--

CHANGE CONTRCL NOTFS

PCR MIT (A

- -

L I I N A A S

- -
- -
- .
. -
- -
. .

PRESS ALARM RESFT
TN RESFT DPROGRAM .

AL ARM, .
DO ROUT INE .
teun) .

EXIT RC2 FXIT
AND P-- RQ2

RL2/CCLNSSUS
Pr2/SUNCANCE
ROZ/LUMINARY

830
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DEGITAL AUTOPTILNTY DATA LOAD

ROUTINE (RPA3)

LOGIC REV 06 0T/09/48

PUR POSE (1) TC LOAD AND VERIFY CMC DIGITAL AUTOPILOT (DAP) DATA.
121 TC PROVINE THE CRFW A MEANS FOR SELECTING APPROPRIATE CCAST AUTOPILCTS. AFTER COMPLETION OF THIS ROUTINE, WHICH
IDENTIFIES THE VERICLE CONFIGURATION, THE USE OF VERB 46 ENTER (®ESTABLISH GNC CONTROL™) WILL CAUSE THE APPROPRIATE
DAP TO RECOME ACTIVE,
ASSUMPTIONS: (1) THE MCMENTS CF TRERTIA AND CTHER PERTINENT PARAMETERS ARE STORED IN THE CMC AS A FUNCTION OF THE KEYED IN
WEIGHTS.
(2) THE TVC DAP REDUCES THE VALUE FOR WEIGHT LINEARLY AS A FUNCTINN OF SPS MANEUVER TIME DURING SPS THRUSTING
PROGRAM (P40} MANEUVERS ONLY. ALL THRUSTING MANEUVERS THAT ARE PERFORMED WITHOUT USING P40 COULD CAUSE THE CMC'S
KNCWLEDGE DF WFICKT TO BE CCMPROMISED.
++
+05 {3) THMIS ROUTINE 1S SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
++
(4)  THIS RCUTINE IS NOT AVAILARLE [F UNDER THRUST VECTOR CONTROL.
PROG CMC GRCUND CREW CHECKLEST
CONT
+CREW
«ROUT INF
« SELECTION
-e s
-
START DAP DATA LUAD  suusvevassaseassascs KEY IN V4BE
ROUT INE (RO 2) . o
44 e e
+06 1S ANOTHER FXTENDED

R E R E EEEESS

VERE ACTIVE?

« TURN ON CPERATER
« ERRMGR LIGHT.

TIME TOTAL
TIME
1o
%20
RO3I/SCOLOSSUS



L IR R B N

+ *
> 2
>

HOLD .

SNAP

L7+

& % B B " & * 8 F k& B v ¢

4 % 2 & a

EXIT

FLASH VERB-NCUN TC
REQUEST RESPONSE AND
DESPLAY DAP CONFIG-
URATION DATA:

R1

V34 N4
R1-ABCDE
RZ2-ABCDE
R3I~BLANK

CATA CODE:
A-VEHICLE CONFIG.
CODE:
0-NO DAP
1-CSM™
2-CSH + M
(ASCENT PLUS
NESCENT}
3-SIVR
6-CSH + LM
[ASCENT ONLY)
B—QUAD AC FOR
+X TRANS CODE:
0—-DON*T USF
QUAD
1-USE QUAD
C-QUAR B8C FNR
+X TRANS CONE:
0-~00N?*T USE
QUAD
1-USE QUAD
O-DFADBANC CODE:
D~N.5 REG
1-5.0¢ DEG
E (LSBI-—MANEUVER
RATF CODE:
0-0.,05 DEG/SEC
1-9.2 CEG/SEC
2-0.5 TEG/SEC
3-4.0 DEG/SEC

NOTF: IF BOTH B+C

DISPLAY JERC
THIS MEANS 1-1

s+ = 8 ® ¥ 8

a4 4 4§ 8 8 B B 4 % ¥ 8 8 8 & % & 3 ¥ * o B 8 g

MONITCR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST

RESPONSE AND CISPLAY
OF DAP CONFIGURATION

DATA

AM I SATISFIEC WITH
THE STCRED DAP CON-

FIGURATION DATA?

* 8 & & 4 & 3 B g & 8 4 & & 5 4 8 53 % B m B B 2 ® S

40" 2 8 % s 8 8 & % 8 " & & g 4 b & & @

¢ 8 & 8 B B & B 8 & & B 8 F "W B A ®W . BF B e e s

a 4 ® 9

RO3/COLBSSUS

RO3/COLOSSUS

#30

40

#50

¥60

#70



H723

R2 DATA CDDE:
A=QUAD AC OR RD
20LL CODE

0-USE RO

1-USE AC
R-QUAD A CODE

O-DON'T USE

QUAD

1-USE QUAD
C-QUAC B CODE

0-DON'T USE

QUAD

1-USE QUAD
0-QUAD C CODE

0-DON'T USF

QuaD

1-USE QUAC
E-QUAD C CODE

O-DON'T USE

L L L I T R D Y T R R S S SN T S TR T ST T T )

Quap
1-USE QUAD
WALT FOR KEYBOARD .
ENTRY .
TERMINATE FLASH UPON .
RECEIPT OF PROCEED .
OR NEW DATA .
.PROCEED .NEW DATA .
TRANSFER STNRF DATA .
DATA TO  —m—m—mmmee .
DAP . .

OIC THE ASTROMAUT
SELECT MAXINMUM CEALC-
AAND (D IN Rl = 137

LR AR AN ER LR RN LR EDR] KEY [N PRU—

EE R RN A N A R 'Y

LI A I L I I I I N I N R R e S e T L N L

CEED

L L e I e R R R I O R R T O R T S

KEY IN V2iE, V22E,
OR V24E AND LCAD DE-
SIRED DATA CODES IN

R1, R2

LI AN I L O L T e R e I I N N R R I I T T T Y S U SO S

* ¢ 2 v 4 8 8 s 8

RO3/COLOSSUS

#80

#30

100

#110

120

#130

RO3/COLOSSUS



HOLD

SNaAP

&

RESET .
MAX DB .
FLAG .
mm_—————— L]
- L]
. | mmmmm————
. SET MAX CB
. FLAG

FLASH VERB-NCUN TC

REQUEST RESPONSE AND
NISPLAY CSM AND LM
WEIGHTS:

V06 N47T

R1-CS5M WEIGHT
R2-LM WEIGHT
R3-BLANK

CSM WEIGHT-WFIGHT CF
THE CSM IN POUNDS TC
THE NEAREST POUNDC.

LM WEIGHT-WEIGHT OF
THE LM IN PCUNDS TO
THE NEAREST POUND.

¢ % o a2 4 2 @

« 2 e

+ & % & & & 2 @

" s % 4 & 4 % s w2

Ces s asssaBren

MONITOR DS

NBSERVE VERB-NOUN

FLASH TO R

KY:

EQUEST

RESPONSE AND CISPLAY
OF CSM AND LM WEIGHT

-
L]
1S THE LM
Y
ARFE THE VA

FOR CSM ANC
LM CORRECT?

«N .Y
. *

ATTACHED?
«N
L]
LUES .
-_——= -
IS5 THE CSM
WE IGHT
CORRFCT?
oY «N
L] -
- -
- *

" 8 4 & & * 3 ® 8 & 8 4 @

LI B T Y

RC3/CLOLOSSUS

RO3/COLOSSUS

#140

#i50

#1160

2170

#180



+
+*

-+
=]
v

K L B I S N B B R

WAIT FDOR KFYRDARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PROCEEC
GR NEW [ATA

P «NEW

R +«CATA

«0 .

.C .

«E e
- E STORE DATA

-D -----------
» .

- -

. sssessanre

IS THE VEKICLE CON-
FIGURATICN CNDE
FQUAL TC O CR 3?

4 4 s 8 8 4 2 n

® &4 & & & & B & & % 4 & W B B B A g 8 o os WA OB R OE s s Yt s o .

(IE R R RN RN N

AR RN TN

V22E,

AND LCAD
CORRECT DATA

KEY IN V21E,

KEY IN

OR V24E

LEEE T T I I I T R TR T TR RN R TR Y )

KEY IN V21E
AND LCAD
CORRECT DATA

LI TR I I T Y T Y R R T S S L T T Y

RO3/COLOSSUS

#190

#200

#210

220

230

2240

203/7COLOSSUS



PO+ et s

+ 0

HOL D

LI}

SNAP

£ e

1S VEHICLE CONFIGUR~
ATICN CCDE EQUAL TN
2 NR 672

oM Y
- L}

TRANSFER TPRANSFER
CSM WEI- LW + CSWM

GHT TO WEIGHT TO
DAP DAP
L] -

FLASH VERB-NRUN TO
REQUEST RESPONSE AND
DISPLAY GIMBAL ACTU—
ATCR TRIM VALUES:
Vo6& K48
RI-PITCH TRIM
R2-YAW TRIM
R3-BLANK

PITCH TRIM AND YAW
TRIM-SPS ENGINE BELL
TRIM ANGLES AT
IGNITION [CATA
TAKEN IN DEGRFEFES

TC NFAREST .01
CEGREE.

WAIT FGR KEYBOARD
ENTRY

L I R R e R O

TP FAFN RS BI RS BG S P by

« & * a

LR R T I R A A T Y

MONITOR DSKY:
OBSERVE VERB—KDUN
FLASH TC REQUEST
RESPONSE AND DISPLAY
OF GIMBAL ACTUATNDR
TRIM VALUES

DO THESE VALUES
AGREE WITH MY CARRY
ON DATA?

Y. «N
KEY [N PROCEED .
L]

L R I L R R R R R R S R A T N N B )

* & = & @

RO3I/ZCOLOSSUS

#250

#260

R270

#2380

RO3/COLOSSUS



ot

TERMINATE FLASH UPrn
RECFIPY OF PPLCEED .
OR NEW NATA

TPANSFER

DATA TC DaP

FXIT RN3

« NEW
« DATA

- .
- -
- .

CHANGE COATRCL NOTES

REY 04 PO
Dcp
PEV r5  pom
pre
REV A PR

122
151
471
474
206

.

KEY IN V21F, V22F,
Ok ¥24F AND LECAD THF
CORRFCT DIATA

RO3I/CALNSSUS

#290

#300

#310
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S=RAND ANTENNA RCUTINE (ROS5) LOGIC REV 1C 11/27/6R

PURPOSE: (1) TO COMPUTFE AND CISPLAY THE TWO STFFRABLF S-RAND ANTENNA GIMBAL ANGLES WHICH WILL POINT THE ANTENNA TOWARC THE
CENTER OF THF EARTH,

ASSUMPTIONS: (1)  THIS ROUTINE CAN AE INITIATED ONLY WHILE THE CMC IDLING PROGRAM (POO) IS IN OPERATION.
(21 THF IMU IS CN AND AL IGAED

£3) THIS ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

PRNOC CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CREW
« ROUTINE

«SELECTION

START S=-BAND ANTEN- sssesvenvevennensasss KFY [N V64F

EDIT

ROS/COLOSSUS
ROS/LUNINARY

NA ROUTINE {(RO5} . ——————— e ————
. - #10
1S THE CURKENT .
PROGRAM PQO? .
.Y +«N - :
% 0 mermemmmamam——— - . ‘20
+10 1S ANOTHER fX-~ .
+ TENDED VERS . .
+ ACTIVE? . :
+]10 2 e . -
++ N Y .

* 8 » & 5 8 & & 8 @
* 2 s 4 5 8 9 8 » 9 =
" 4 4 8 ¥ 2 & 2 8 ® =



4 TC

o TUHPN DR
« NPERATrE
. TRRMOR

« LIGHT,

. FXIY

.

L]

DO IMU STATUS CHECK
RCUTINF (RO2Z}

Tse s .
. .
. .
. .

EXTRAPOLATE {SM™
STATE VECTOR TO
PRESENT TIME USING
CONIC ENUATIONS

P I N R LR Y

» -

e

MMM T T TSKY:
SPERATON [RRGR
COME Gh 1HBT-
CATING THAT THIS
ECUTINE CAN AT AL
SEIFCTED A1 THIS
TIME?

- IN CRDER
« TO TURN

. THIS ROU-
« TINE ON

« SELECT CMC
« [DLING

» PROGRAM

« {POD)Y BY
« KEYING IN
« V3TEOQOF

« AND RESE~
« LECT THIS

« ROUTINE.
. ExXIT

DO IMI) STATUS CHECK
ROUTINE {RO2)

PCBLLOLOSSUS
RGS/LUMINARY

ROS/COLOSSUS
ROS/LUMINARY

#30

#40

250

160

ATO

#30



He!

HOL D

MON

LI 2T I N R DT T R DY I D I DR T T R T R TR R Y R I TR A

# ¥ 4 * 8 B 8 g ¢ 4 g & & g & B e 4 & & P P ¥ & B A S s e s 2 e 8 @

CALCULATYTE VFCTOR
FRCM CSM TO FARTH
CENTER [N CSM RNDY
AXLS

CALCULATE RFQUIRED
S—BAND ANTENNA PITCH
AND YAW GEMBAL
ANGLES.

FLASH VERA-NOUN TO

REQUEST RESPONSE AND svoevesesccnasescanes

DISPLAY REQUIRED S-
RAND ANTENNA GIMBAL
ANGLFS.

YO&NS1

R1 RHN

RZ GAMMA

R3 BLANK

RHN-S—BAND ANTENNA
PITCH GIMRAL
ANGLE-CORRE-
SPOND ING TO
THE S-RAND
PITCH GIMRAL
DIAL IN DEGRFES
TO THE NEAREST
«01 DEGREE.,

GAMMA-S-PANC ANTENNA
YAW GIMBAL ANGLE
CORRESPCNDING TO
THE S-BAND YAW
GIMRAL CTAL IN
DEGRFES T THF
NFAREST ,01
DFRREF .,

NOTF: FNOR
NEFINITION NF
S-BAND CISPLAY
ANGLFS REFFR TN

*

* B 4 5 4 & 8 8 & ¢ & ¢ B 8 S+ 8 8 & &5 8 F " a4 &8 5 s

MONTTOR DSKY:

ORSERVE VERB-NOUN
FLASH TO REQUEST RE-
SPONSE AND OISPLAY
0OF THE REQUIRED S-
RAND ANTENNA PITCH
AND YAW GIMBAL ANG~
LFS RFQUIRED TN
POINT THE ANTENNA AT
EARTH CENTER WITH
THE CSM AT TS PRE-
SENT POSITION AND
ATTITUDE.

L T T I R L R T R T T T T S N Y

ROS/COLOSSUS
ROS/LUMINARY
#90
#100
#110
f120
#130
ROS/COLGSSUS

ROS/LUMINARY



+ +
o o+
-

L R A R LA T R R A L

HE2

« NOTE:

« THIS LOOCP
« WILL RE

« PERFORM-
« EC AT &

« FREQUENCY
+ NCT LESS
+ THAN CNCE
« EVERY 13

« SECONDS.

WAIT FOR
ENTRY

R=6T77 (HAPTER y
SECTION 5.6.46

KFYBOARD

L R R N S I Y

4k % & 2 ¢ @

CONSIDERING THE PRF-
SENT POSITION AND
ATTITUDE, DY THESE
ANGLES YIELD AN UN-
DBSTRUCTED ANTENNA
LS TO THE EARTH
CENTER?

N DO 1T WISH
. TO MANEU-
. VER THE

. THE VEHI-
. CLE AND

. MONTTOR

. THE OIS-
. PLAY TO

. ACHIEVE

. AN UNOBS-
. TRUCTED

N VIEW 0OF

. THE FAR-
. TH?

I T I I 1

RUS/COLAOSSUS
ROS/ALUMINARY

RGS/COLOSSUS
ROS/LUMINARY

#140

#150

R160

#170

#180

#190



#83

TERMINATE FLASH UPCN
RECEIPT OF PROCEFEC

. N Y
SET AN- . .
TENNA TO . .
THESE . .
ANGLES . N
. « USING
. « THE RHC
. « MANEU-
- « VER THE
. « VEHICLE
. « UNTIL
. » SATIS~
. « FACTORY
. « ANGLES
. « ARE AC-
. « HIEVED.

seencsssscssssassene KEY IN PROCEED

*« 8 & % ¥ % 8 4 s F e 8 2 B B F B s s A g oaos

RLS/7COLOSSUS
ROS/LUMINARY
4200
#2160
2220
#230
#240
ROS/COLOSSUS

ROSZEUMINARY



EXIT
RCS

CHANGE CONTRCL NNTES

LOGIC REV (9 PCR MIT 5
REV 10  EDITORIAL

H B4

a0s5/00LNSSUS
RCG/LUMINARY

#250



yuw

PURPITST ¢

FEMOE 7VO0Y ITRACK ING CIOHTING MASK HUOUTINE (92 ) Leaic REY OR 11/2T/hR

(1) 10 BFRFECEM STEHTING MAPKS IN CONJUNCTION WITH THE RENDEZVOUS NAVIGATION DR{GRAM (P20},

ASSUMDTIONS T (1} STORTINGS ARF MACE TN THF LM USING THF SXT.

feR
401
s
408
(X

PROG
CONT

+0R

-

SRR R T Y P AP N I R Y

121 WHEN THE CMO ACCEDTS A MARK [T RFCORNS AND STORFS S ANGLES {3 1CDUS AND 7 OCNIST AND THE TIME 0OF MARK POSITION
L AND MOVES PREVIMUS MARK NATA [IF ANY) TO POSTITION #2, 1F A MARK IS REJECTED (BY PRESSING MARK REJECT BUTTON) THE
MARK NATA IN POSITIUN 1 IS FRASED,

THE RERNEZVEUS TOACKING NDATA PROCFSSING ROUTINE (R221ATTEMPTS TN PROCFSS THF MARK DATA {(IF ANY) IN POSITION #2

ONFT EVERY 4 SPCMNNS. TF NATA FS IN POSTITION #2, 1T IS MOVED T POSITION #% FOR PRIICFSSING BY (R22), 1IF NO DATA [S IN

POSTITION #2, B 272 INTFAROCATES POS{TION #2 AFTER & SECONDS,
TF MAPKS ARE MADL AT A GREATER FRFQUENCY THAN P22 PROCESSES THEM THE OVIRF(| MW FROM POSTITION #2 1§ LDST.

(%) THE TRPACKING ATTITUME ROUTINFE (R&61Y WILE AUTOMAT[CALILY &LD RENDFIVCUS REFTRENCE VFCTOR AIMED AT THE LM, IF THE
SCOCONTEOY SW1TCH 1S PLACED AT CMC, [F THE AUTOMODE IS SELECTED AND [F THE PREFERRED ATTITUDE FLAG S SFT,

IE The FRET MODE [5 STECCTED THE ASTRONAUT MAY HOLD THE LM IN THE FIFLD OF VIEW USING THE MINIMUM TMPULSE CONTROLLER,

LEOTHE ATTITUDE BN MONE 1S SFLFCTEO THE ASTRONAUT MAY HOLD THE LM [N THE FIFLD OF VIFW USING YHE RAOTATIONAL HAND
CUNTROLLFR,

tal  THIS ROUTINTG IS MANUALLY STLECTED BY THE ASTRUNAUT BY XFYING IN VSTE,

o ]¢ GROUND CREW CHECKLIST TIME TOTAL
TIME

+CRFW
JROUTINE
« SELECTION

START RENDEZVOUS ceareressrassasaases KUY IN VSTF
TRACKING SIGHTING . e "0
MARK ROUTINE (R21)

IS ANOTHER TXFENDFD
VELR ACTIVE?

¥ 120

. RZ1/00LDISSUS



PR

+

+08

PCN
586

o X

+ & & & & & + @

" s " % & 8+

SET?

TURN ON CGPERATCR
ERROR ¢ IGHY

[S TRACK FLAG .

SET (SEE P2017

" 4 8 4 & % & 8 € 84 % °2 B+ 8 % ¢ & 4 8 @

N .

TURN CN PR{}-
GRAM At ARM
LIGHT. NOTE:
ALARM CNDE
IF CALLED RY
ASTRONAUT
IS:

Vo5K09

R1-

R2-

R3-
EXPECTED
ALARM CODE
AT THIS TIME
1S 406

e ss AR RN basb bbb akadn

MDNITNR NSKY:
DOES PROGRAM
ALARM TNDICATE

THAT THE RENDEZVOUS
NAVIGATION PRCGRAM

[P20Y IS NOT 1IN
PROCESS?

THES ROUTINE
MAY NOT BE SE-
LECTED AT THIS
TIME. PRESS
ALARM RESET TO
RESET PROGRAM
ALARM

" & B = 2 e % & @

[ R T T I R )

RAL/LGLUSSUS

RZ21/7C0OLOSSUS

#30

#40

#50

#60

#70



Y&

FLASH VERB TO

N REQUFST PLFASE MARK

V51 N BLANK
R1-B{ ANK
R2-BLANK
R3I-BLANK

WAIT FOR KEYROARD

ENTRY

TERMINATE FLA
HPON RECELPT
NDF MARK (MAR K

REJECT R PRNCTED

SH

b sressasa AN

AR ERERENEI R ENE NN

MARK

.
.
.
.
.
.

-
-
-
L]
.
.
.
-
-
.
.
.
-
*
-
-
-
.
-
.
L]
.
-
.
.
*
-
-
.
-
-

MARK REJECT,

S0 sssssaa s ERene

PROCEEN

ddsadrerennesnan

LI S S Y

TssEssr e

.

. L]
L] L]
L] »
FXFT .

MONITOR DSKY:
OBSERVE VERB
FLASH TQ REQUEST
PLEASE MARK,

SELECT MANUAL OPTICS

MNODE

WHEN LM IS AT
CENTER OF RETICLE
PRESS MARK BUTTON

WAS SIGHTING SATH
FACTORY 7

PRESS MARK
REJECT BUTTON

-

RZ1/COLOSSUS

80

#90

#100

#110

#120

¥130

R21/7COLOSSUS



L

" % & 8 B 8 4 & u & 3 @

2 s 4 % # s ¥ &8 ¥ & &

W % & 4 B F & 8 8 ® 4 8 % W oS F P % e B ¢ * 4 *F s oo

« » 8 9

+.E .
od .
‘F -
oC .
o7 .
- .
________ »
ERASE .
MARK DATA .
IN POSI- .
TION #1 .
{IF ANY) .
"""""" .
assns e .
IS THERE
MARK DATA
IN POIST~
TION #17
oY «N

TRANSFER
MARK DATA
FeOM™M pPOSI-
TION #1 TC
PCSITICN
2

- ¥ x e

* 8 & 4 2 & &8 & 4 @

+ .

* 8 4 % 4 ® 4§ B B 94 B 4 B & *r = 8 @ n

s 8 4 4 4 0 4 8 4 %

& % m 8 & 5 & & 8 e 8 ¢ & = 5 & € & & 3

* & 4+ 8 E & & % 8 @
.

N I WisH T0
MAKE MORE MARKS

asesessKEY [N PROCEELC

TURN OPTICS MODE
SWITCH TO CMC

.as

EXIT RZ21

AL l7LuULuaJuld

R21/COLDSSUS

#140

#150

¥160

¥#¥170

%180



437 . . . .
. STORE NEW .
. MARK DATA .
. TN PAST- .
. TION #1 ANP .
. TAG AS PRIMARY .
. MARK DATA FCR .
. USE RY R22, .
- - -

IS THERE MARK [ATA
IN POSITICN #1?

.Y N
TRANSFER .
MARK DATA .
FROM PNASITICN .
#1 TO PCSITION .
X2, .

- w L Y
EXIT FXIT
R21 R21
CHANGE CONTROL NOTES
REV 08 - PCR 461

PCR 206 ENITORTAL
PCN 584

RZ1/CCLOSSUS

#190

#200

£210



THIS PAGE INTENTIONALLY LEFT BLANK



H9]

PURPOSE :

RENDEZIVOUS TRACK ING

CATA PROCFSSING ROUTINE

(R22}

11/27/68

(11 TC PRCOCESS RENNEZVIUS SIGHTING MARK DATA TO UPDATE THE STATE VECTOR OF EITHFR THE CSM OR LM AS DEFINED BY THE

STATE VECTOR FLAC

{SFE P20).

(2) TO PROCFSS RENDEIVCUS VHF RANGING DATA TO UPDATE THE STATE VECTOR CF EITHER THE CSM OR LM AS DEFINED 8Y THE
STATE VECTOR FLAG (SEE P2G).

ASSUMPTIONS: (1) THIS PNUTINE

PROG
CONTY

(2} vOeN49 DISPLAYEC

CMC

+CMC
+ROUTINE
«SELECTICN

START RENCEZVOUS
TRACKING DATA PROC-
ESSING ROUTINE {(RZ22)

TC ZERD

” q“

-
*
L]

e ® & 2 8 v & 9
a & & @

GROUND

CREW

IS AUTCMATICALLY SELECTED BY THE RENDEZVOUS NAVIGATICN PROGRAM (P20).

CHECKLIST

IN THIS ROUTINE IS5 A PRIORITY DISPLAY AND WILL REMAIN UP A MINIMUM OF 2 SECONDS. RESPONSE AFTER
2 SECONNS WILL CAUSE THE PROGRAM TO CONTINUE AS DESCRIBED,.

TIME TOTAL
TIME

#10

00

#30

R22/C0OLOSSUS



R22/COLOSSUS

WATIT &4 SECONDS

*

+4
+16
++

#40
250
160
*70
#80

s 9 % % & 9 % 2 w % U @ 4 8 p @ " 9 % 2 F " # 4 F & & & 35 8 T F & s 4 2 g s ¢ ¥ ow P4 et oo,

| i ) 1 i 1 ] t i

| ' ! | ! 1 1 Z I >

| 1 | 1 ! 19 [ [
t ! 1 Z * — ] &1 1 < | 1 |

| ] | & = » & &« 2 & 8 =— 1Y | Z [ | [} I

1 (- 1 - b4 29 « s » v s & v v o9 9 e | W | [ -4 I

| i ! L { == | i | [ |

| | X 1 _ - 1w | | = ¥

1 (.- 3 I | 1 - ] [ - G ]

| & « 8 » & ¢ & v | | [ =] i = | bk =}

| [ | Powr | | O | I wod

1 | Wt | ot | & { I ww

| |- [ = 1= | [ |

| | W | | I t 1 = O

] | W | [ =2 I i ] g | Z
] 1 X | o » #«# 8 = o * 2 o o 8 | £ | [ o I | v b e
1 [ A e | » | = ol |

t 1 | ! | * & s & 2 v o 3 | 1 >

] [z | [ | P AW ) e & & & = e 8 & &
\ |} [ | | = f

a B % s 8 p 4 T g & B 4 s b+ ¢ & B F & B ¥ & W % 4 8 s s s

EOIT
+e
+16
++
EDIT

RZ22/7COLOSSUS

uga



493

++
+16

4
EDIT

A R A

IS THERE DATA IN
MARK DATA POSITION
2?7

TRANSFER DATA OUT
OF MARK DATA PNSI-
TION #2 AND INTO
POSITION #3

CALCULATE T¥EF LCS TN
THE LM

SET SOURCE
CODE TC 1

CEE O A

R22/COLOSSUS

R22/7COLOSSUS

#90

#100

#110

#120

#130

£140



L

LI T ]

.+ 8

BASED GN THE DATA
AND ITS SOURCF
(OPTICS OR VHF ANC,
IF OPTICS~PRIMARY (R
BACK UP)
CALCULAYE THE RE-
QUIREC CORRECTION
TO UPDATE THF STATE
VECTOR DESICNATED RY
THE STATE VECTOR
FLAG (SEE P20).

FOR NESCRIPTICN
OF UPDATE PROCESS
REFER TN SECTION
5:245:.2,2 OF R577

IS THIS THE 2Z2ND
OPTICS CORRECTION
FCR THTIS MARK?

« & = = * & 2 &

R22/CCLOSSUS

R22/COLOSSUS

2150

#160

#170

#180

#1390



POSS
PRIOD
HOL D

SNAP

1
0F
ChA
THE
ST0
MEM

0F

REF
LOA
FIC

FLA

THE MAGNITUNDE .
THE STATF VECTOR
NGE GREATFR THAN
TEST TOLERANCE
RED IN FRASABLF
ORY?
FOR DEFINITICN
TEST TOLFRANCE
ER TN ERASARLE
D FOR THE SPECI-
MISSINN.

SH VERB-NOUN TO

REQUEST RESPONSF AND

cI

SPLAY EXCESSIVE

UPDATE PARAMETERS,

DEL
aF

BET
VEC

V06 N&4S
R1-DELTA R
RZ-DELTA V
23-SCURCE CODE

TA R-MAGNITUCRE
THE CIFFERENCE
WEEN THE POSITICN
TOR BEFURE' AND

AFTFR INCORPORATION

nf
[N
ST

THIS MARK DATA,
N.M. TQO THE NEAR-
«1 NM,

DELTA V-MAGNITUDE

OF
RET
VEC
AFT
oF
IN
EST

THE DIFFERENCE

WEEN TFE VELOCITY

TOR BEFORE AND

ER INCCRPORATION

THIS MARK DATA,

FPS TO THE NEAR-
«1 FPS,

STMYRCE CNEF-DEFINFS
SAURCE NF DATA:

1 = OPTICS MARKS
2 = VYHF RANGING

.

MONITOR DSKY: DOFS
VERB NDOUN FLASH TO

REQUEST RESPONSE
DISPLAY EXCESSIVE
UPDATE PARAMETERS

AND

?

¥

.N

IS THE SOURCE COOE

IN R3 = 17

VERIFY THATY
MARKING WAS DONE
ON THE LM AND
NISCUSS QUT OF
TOLERANCE CON-
DITION WITH THE
GROUND, IF
POSSTRLE.

R22/C0OLOSSUS

R22/COLOSSUS

#200

#2110

%220

2230

#240



++
+16
+
FDIT

590

" s * a2 & »

a & a & & 5 % p " s & » 0w

RZZJLULUSHUS

.

« VERIFY (1D BRE

« NEFINED) AND

« NISCUSS CUuT OF
» TOLERANCE CON-
« DITION WITH THE
L]

. GROUND, IF
. POSSIBLE.
. SHALL ! INCORPORATE
. THIS UPDATE?
. .Y N
WALT FOR KEYBDARD PPN . KEY IN RF-
ENTRY . . CYCLE V32¢
TERMINATE FLASH UPCN cesensesean KEY IN PROCEED
RECEIPT NF PROCEED . e
OR RECYCLE
.p R
.R IF
.0 .C
.C .Y
+F «C
N- .L
D .E
. « IS SOURCE CODE =
.. 12
D .Y
. e . . R22/COLOSSUS

#250

#260

4270

#280

#2230



491

4
+16
4
EDIT

- . FRAST

.« . . MARK NATA
. . . FROM pn%—
[ . ITIONS 1.
. . . 2y AND 3
LI L
- - L) L]

- - LN ] - a e

» - L] [ ]

« o GO T0 Go T
- - "Rﬂ IQAN
- -

INCORPORATE STATF
VECTCR CARRFCTION
[NTN THE STATE
VECTOR DESIGNATED Ay
THE STATE VECTMR
FLAG (SEE P20

oY N
L] .

« INCREMEKT REND-
« EIVOUS VHF
« RANGING MARK

COUNTEP
y —m—mmemm e ma— o

L] L]
IS THTS THE 2NN .
NPTICS CARREC- .
TION FAR THIS "
MAaRK? .
Ne. Y .

R22/CNLOSSUS

R22/COLOSSUS

#2300

310

8320

#330

#340

#350



R22/COLOSSUS

G TO
o)
ABOVE

® 4 w8 8 ® % e »
R L I L I )

INCREMENT REND-

EZV¥COUS OPTICS .
MARK COUNTER . #360
GO TO GQ TC
“A" “Bll
#3170
#4380
HAI‘
see s nee . . 2390
+ WAIT 4 SECOAMDS .
++ o m——m—m— .
+16 + 1S PFFSMMAT FLAG .
+ + SET? . #400
+ o T .
+ . Y. o N .
+ . - . .
+ . N . .
+ . . var .
+ - - - -
+ . N . . R22/C0OLASSUS
+ . . . -
+ . . . .
+ - . . .

uav



499

PR B I R R Y

+

+ +
+ -
o

PCN
S7T0

++
+16
+e
EDIT

I R T R T S R Y

. »

. EXTY
L]
IS REQ QPERATING?
Y. N
- L[]
1S THE UPDATE FLAG
SET?
oY N
« IS THE TRACK
« FLAG SET?
« N .Y
+ EXIT

SET?

HAS MORE THAN 1
MINUTE ELAPSED NN
THE VHF YIMER SINCE
THE LAST VHF MARK
WAS PROCESSED?

Y «N

R22/COLCSSUS

#410

#420

#430

8440

2450

#460

R22/C0OLOSSUS



80

» .
. GO T
. npw

SET VHF TIMER TO
ZERN

READ RANGE FROM THF
VHF DATA LIANK AND
REAL YIME

SET?

Y «N

- L ]

o GO TO
. N

-

1S DATA GDOP DIS-
CRETE PRESFENT?

.Y ‘N

- Ll

. LIGHT TRAUKER
« FAIL LICHT

RLOLFLULULS 3UD

R22/7COLOSSUS

#470

#480

#490

#500

#510



50|

L0GIC
LOGIC
LOGIC

LOGIC

CH

REV
PEV
REV

REV

GC TN
wam

s & 2 B & 8 % s

SHUT OFF TRALKFER
FAIL LIGHT,

ANGE CCNTRCL NOTES

13 PCR# MIT 54

14 PCR  MIT 66

15 PCR MIT 4A/5
PCR 440
PCR 468
PCR 491
PCR 226

16 PCN 5TC0

R22/COLCSSUS

#520

¥530
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L3

PURPOSE:

ASSUMPT [ONS :

EDIT
4+
+08
+4
PCR
491
++
+08
+ 4

PROG
CONT

+08

B S

+08

PCN
586

BACKUP RENDEZVOUS TRACKING SIGHTING MARK RAUTINE (R23) LCGIC REV 08 11/27/68

(1} 70 PERFORM SIGHTING MARKS TN CONJUNCTION WITH THE RENDEZVNUS NAVIGATION PROGRAM {(P20) BY USE OF A BACKUP QOPTICAL
DEVICE.,

{1) THE ASTRCNAUT KNOWS THE CNORDINATES (0OPTICSY DF THE ALTFRNATE L0S HE MUST USE FOR THIS ROUTINE

(2}  WMEN THE CMC ACCEPTS A MARK IT RECGORDS AND STORES THE 3 [COU'S, THE CONTENTS OF NOUN 94 AND THE TIME OF MARX IN
POSITICN #1 AND MOVES PREVIOUS MARK DATA (IF ANY) TO POSETION #2. IF A MARK IS REJECTED BY KEYING [N VB6E THE MARK
DATA IN POSITICN #1 1S ERASED.

THE RENDEZVOUS TRACKING DATA PROCESSING ROUTINE (R27) ATTEMPTS TO PROCESS THE MARK DATA (IF ANY) IN
POSITION #2 NNCE EVERY 4 SECONDS. [F DATA IS IN PDSITION #2, IT IS MOVED TO PASITION #3 £0OR PROCESSING BY (R22). IF
NO DATA IS [N POSITICN #2, R?2 INTERROGATES POSITION #2 AFTER 4 SECONDS.

(3)  THIS ROUTINE IS MANUALLY SELECTED BY THE ASTRONAUT BY XEYING IN VS4E.

CMC GROUND CREW CHECKLIST TIME TOTAL
TIME
«CREW
+ROUTINE
«SELECTION
START BACK UP REN- tscesrnsavnacessenses KEY IN V54E
BEZVOUS TRACKING - e
SIGHTING MARK ROU-
TINE (R23) 1o

[S ANDTHER EXTENDED
VERR ACTIVE?

s & & & » a

. #20

TURN ON OPERATCR
FRROR LIGHT

RZ23/C0OLOSSUS



+08

P Y

+08
EDIY

PCR
206

s0y

* % 8 &8 5 = & =

* » a2 a2

EXIT

IS THE RENDEZVOUS

FLAG SET?

Y N
IS TRACK FLAG .
SET (SEE P20O}? .

.Y «N .

.
* 4 e a

« % o a & 4 s 8 8 4

.

B 0 & & 2 4 8 % 8 = 4 2 » * »

« 2 % e & &

TURN ON PRO-
GRAM Al ARM
LIGHT. {NOTE:
ALARM CODE
IF CALLED BY
ASTRONAUT
153

V3a5N09

R1-

R 2~

R2-—
EXPECTED
ALARM CODE
AT THIS TIME
IS aCs

L R RN N NN

MONITOR DSKY:
DODES PROGRAM
ALARM INDICATE

THAT THE RENDEZVNUS

NAVIGATION PROGRAM

(P20) IS5 NOT IN
PRNCESS?

THIS ROUTINE
MAY NOT BE SE-
LECTED AT THIS
TIME, PRESS ~
ALARM RESET TC
RESET PROGRAM
ALARM

EXIT

® % & 2 & & &

[ . L I T T )

R23/0LULUBSUS

R23/C0LOSSVUS

#30

#40

#50

#60

#T10

#30



502

HOLD

*edanaee

SNAP

L I N ]

* & & & 8 8 & & 2 2 ¢ 8 % E % & u

[ 'Y .

FLASH VERB-NOUN T

REQUESYT RESPONSE AND

DISPLAY ALTFERNATE
L.OS CCNRNINATES
V16 N94
R1 SHAFT
R2 TRUNNICN
B3 BLANK

SHAFT-NPTICS SHAFT
ANGLE IN DEGREES TO
NEAREST ,01 DEGREES
TRUANION-QPTICS
TRUNNION ANCLE IN
DEGRFES TN NFAREST
«001 DEGREES

WAIT FOR KEYRBROARD
ENTRY:

TERMINATE FLASH
{UPON RECEIPT DF NEW
DATA OR PROCEED

+ NEW «PROCFED

«DATA .

SE s AL s AR b aniEnge

LR R R R I RN A NI AN N

LR N N RN

LI S ]

MONITOR DSKY:

DRASERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
NFW OCDU ANGLES,

NOTE: THE VALUE OF
THESE REGISTERS
SHOULD CORRESPOND TO
THE CHOSEN ALTERNATE
tos.

{THE NOMINAL ANGLFES

TD BE USED FOR COAS

STGHTINGS ARE:
RI-00000
R2-57470 )

ARE THE DISPLAYED
ANGLES CORRECT FOR
THE CHOSEN LOS?

see KEY IN VZ4F
AND LCAD
ANGLES.

% % 8 B F 4 & 8 B 5 & % o B u s

KEY IN
PROCEED

R23/C0OEDNSSUS

130

#100

#1190

#120

#130

R237C0OLOSSUS



HMLD.

SNAP

504

LI R T I T R Y R R R DT R DR D I Y TR B T DN N T R IR S TR T R N B T B I

s st e

LI I T

L] L]
STORE .
NEW DATA -

FLASH VERB-TO
REQUEST PLEASE PEfR-
FORM ALTERNATE LDS
SIGHTING MARK
V53 N BLANK
R1-BLANK
R2-Bi ANK
RI-BLANK

WAIT FOR KEYBCOARD
ENTRY

[ ERE RN NN RN TR N

LI R

[ B R T R R A R R T T B

-«

MONITOR DSKY:
OBSFRVE VERA

FLASH TO REQUEST
PLEASE PERFORM AL-
TERNATE LOS SIGHTING
MARK,

USTNG THF ROTATIONAL
HAND CONTROLLER PO—
SITION THE SPACE-
CRAFT SO THAT THE

LM ES PRECISELY
ALONG THE LOS
CHOSEN.

KEY IN ENTER

WAS SIGHTING SATIS-
FACTORY?

+N .Y
L] -

RAJFLULUS UL

¥140

#150

#160

%170

¥180

#190

R23/COLOSSUS



L0

L e e e e e R N L I I R R R e R R T N N T T

TERMINATE FLASH
UPON RECEIPT

OF ENTER, V86E
OR PROCEED

b -7

+F . E

- .R
ERASE .
MARK DATA .
IN POSI~ .
TION #1 .
{IF ANY} .

IS5 THERE
MARK [DATA
IN PDST-
TION #1°?

IY .N

- L
TRANSFER .
MARK DATA .
FROM POSI- .
TION #1 TC .
POSITION -
.2 -

' 4 8 4 3 3 F 2 P & B F 4 B 4 S s P RS E SE e B Y g AR e s s

-
L I N I

« PROCEED

A sserssensnnnw

.
L]
-
-
»
-
-
.
-
-
-
.

-

L]
L]
-
-
-
L]
-
-
.
-
-
-
.

L I L I e I e T I I R I e e A I R R

00O I WISH TO
MAKE MORE MARKS?

-
-
.

.

-
.

L]

-
.
-
*
L]

.
-
-
»

-
-

-
.
-
.
.
»
-
.
.
»
-
-
-
.

-
.
.
L]

.Y N

- *»

. -

[ E N KRNI -
-

wseansKEY IN PROCEED
EXIT
R23

R23/COLNOSSUS

RZ3/7COLOSSUS

#200

#210

$220

#230

#240



S0%

4 % 8 & 8 8 B + & 8 € B b B8

STORE 3
CONTENTS OF

g4 AND

IN POSI-
¥1 ANLC TAG
AS BACK UP

NCaN
TIME
TION
DATA
DATA
R22

FOR

ECDU'S,

USE BY

" e & »

* s & 8 g B 4 a & * 3

1S THERE MARX CTATA
IN POSITICN #1?

TRANSFER
MARK DATA

FRCM POSITION
¥1 10 POSITICN

CHANGE

REV 07

REV 08

CCONTRCL

PCR
PCR
PCR
PCN

2C6E
487
491
5BE

NOTES

MAZFPLULUNIUY

250

#260

#270

#280
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DRAIY PARAMFTER CISPLAY ROUTINE (RO LCGIC REV 11 11727/68

PURPQSE: {1y TC FROVIDE THE ASTRONAUT PERTINENT MRBITAL PARAMETERS COMPUTFD BY THE CMC T SUPPLEMENT NRBITAL INFORMATIODN
PROVIDEC HIM BY THE GROUND.

ASSUMPTIONS: (1) THE COMPUTATIONS MACE DURING THIS ROUTINE ARE UPDATED ABOUT EVERY Twn SECONDS ONLY IF THE AVERAGE G ROUTINE
IS ON WHEN THIS ROUYINE IS CALLFC.

(2) THE VALUE CF TFF OR YFf PER WILL BE MADE TO COUNT DOWN [F THE AVFRAGE G ROUTINF IS NOT ON WHEN THIS ROUTINE

IS CALLED.
+ 4+
+11 {3) IF TFF (5 NOT COMPUTABLF (PER ALT IS GREATER THAN 300,000 FT IN EARTH QRBIT OR GREATER THAN 35,000 FT IN
++ LUNAR ORRIT) THE CMC WILL SET TFF EQUAL TOQ -59B59 AND COMPUTE TF PFR AND STORE IT IN N32. THE ASTRONAUT MAY CALL
EDIY IT BY KEYING IN N32F,
e
+10 [4} 1F THIS RDUTINE IS CALLED WHILE THE FARTH ORBIT INSERTICN PROGRAM (P11) IS ON DR WHEN IN CMC [DLE PROGRAM (P0O),
+AND THE CMC WILL DISPLAY SPLERROR IN NSU BY KEYING I[N NSOE. 1F THE APAOGEE IS AROVE 300,000 FT ALTITUDE AND THE PERIGEE
+ IS BELOW 307,000 FT ALTITUDE ABOVF THE LAUNCH PAD, SPLERROR WIiL BE NISPLAYED AS THE DISTANCE BETWEEN THE PREDICTED
+11 AND THF DESTIRED ABORT TARGET. IF THESE CONDITIONS ARE NOT SATISFIED, SPLERROR WILL BE DI SPLAYED AS THE DISTANCE
+ BETWEEN THE PRESENY PNSITION VECTOR AND THE DESIRED ABORY TARGET.
+
+ 151 REFER TO THE NCUN LIST IN THE BACK NF THIS DGCUMENT FOR DEFINITION OF THE CONTENTS OF NOUNS 32 AND S0O.
T
PCRS S09 {6) THIS ROUTINE IS SELECTEC BY THE ASTRONAUTY BY DSKY ENTRY.
AND 206
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
+CREW
« RCUT INE
«SELECTION
L)
-
START ORBIT PARAMETER. e suunoosocesennsese KEY IN V B2 E
DISPLAY ROUTINF (R30} . T e T e -
————————————————— . #10
* *
4 .
+11 IS ANOTHER FXTENDED .
+ VEFB ACTIVE? -
+ 20 mmesmessacmscesses e —aw—— -
+* N. Y. .
+ . . -
+ . . B "20
+ . . . R30/C0OLOSSUS
+ . . . R30/SUNDANCE
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F

+11

PCN
586

HOL D

s4s s s as

SNAP

L1¢

y ————m—m e mm o
» TURN ONM QPERATCR
» ERRCR t IGHT
. *
. EXIT
.

IS AVE C ROUTINE ON7?
.Y «N

SET CMC ASSUMED

NPTICN TO

00001,

FLASH VERB-NOUN T0
REQUEST RESPONSE AND
DISPLAY OPTINN CODE
FOR ASSUMED VEHICLE
voa NL2
R1-10002
R2-0000CX

R3-BL

R1 IS THE
CODE fOR A
VEHICLF,

R2 IS THF
EN CPTION:
QUOUD1-THIS
30002~-NTHE

ANK

OPTION
SSUMED

CMC ASSUM-

VEHICLE
R VEHICLF

a4 2 * 8 ¥ ¥ 2 8 s % a ®

L R T R T S R )

-

-

se ed svssnssne

# 8 4 8 8 % B " & & ® 8 a " * @

oY «N
. .
- .
LR RS .
.
.
*
.
-
.
.
.
-

[ LR AN Y

. . -

. - -

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CESPLAY
NF OPTION CORE FOR
ASSUMED VEHICLE (LM
OrR C5SM)

RKAUFLULUMIUY
R30/SUNDANCE
R3D/LUMINARY

R30/COLOSSUS
R3O/ SUNDANCE
R3G/LUMINARY

#30

40

#50

#60

#70



o

- »

« WAIT FOR KEYRDARDC .
« ENTRY vese
.

« TERMINATE FLASH UPCN .
« RECEIPT OF PROCEED “een
« OGR NEW TATA »
. «P o NFW

« WR +CNDE

e W0 +CATA

»  «C .

« oF .

« »E .

s W0 e

. . STORE CODE

. . CATA

- - .

- - casssasvane
« EXTRAPDLATE SELECTED

« YVEHICLE STATF VECTCR

« TO PRESENT TIME

« USING PRECISION

« EQUATIONS,

- L)

L L I L]

L] L] . -

& & 8 8 % & 8 8 2 4 0

* & & 2 5 4 & 8 2

R A )

LN I A N N N A

L R N L T T S R I I )

LI DA T B I DR DO R R I T T I ST B BT I S ]

L T T T T T

IS THE VEHICLE {LM
MR CSM) ASSUMPYINON

CORRECT?

KEY IN PRO-

CEED

NN R RN

KEY IN

V22F

AND LOAD

THE

DESTRED
VEMICLE
(L™ DR

CsSM
CGDE

IN-

TO R2.

s 4 & 4 & 82 & 3 " % & 0 & 4 @

“« s 3 4 4

R30/COLCSSUS
R3O/ SUNDANCE
RIOD/LUMINARY

R30/C0OLOSSUS

R30/SUNDANCE
DAL IEMT MA DY

#8380

#90

#100

7110

#120
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P R R R R E

£

" s e e

L]

[ N TR T TR T S 1

L R ]

COMPUTE APO ALT. PER
ALT AND TFF,

IS TFF COMPUTABLE
[Te.E. IS PER ALY
LESS THAN 3CC,000 FT
IN EARTH CRPRIT 0OR
35,000 FT TN LUNAR
ORBIT)?

. N
SET TF SET TFF
PER EQUAL  FQUAL TC
TC ZERN. -59859
AND CCM- AND COM-
PLTE TEF PUTE TF
————————— PER,

IS THE CUR- [S THE

RENT PRC-  CURRENT
GRAM P11?  PROGRAM
----------- POy
N oY ——mm———
. « .Y N

¥ & 8 e 3 s 2

s 4 % a0

= v 8 5 & = & & 2

e ¢ 8 e @

KADALULUMSUS
R30/SUNDANCE
R30/LUMINARY

R30/7COLOSSUS
R3Q/SUNDANCE
R30/LUMINARY

#130

#140

#150

%160

#170
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* + b+ o+

+

+10

PCR
5G9

HOL D

MON

LI TR Y I

* 8 8 & & s s 3

I R I T T e e e B T T R T S S S SR

“ = v s s
. . v
*® * 8 & e &
I

COMPUTE
SPLERRCR

[ R T B O L |

FLASH VERB-NDUN TO

REQUEST RESPONSE AND

DISPLAY ORBIT PARA-
METERS:

V16 N44

R1-APC ALT

R2—-PER ALT

R3~-TFF

APO ALT-ALTITUDE
OF APOGEF ABOVE
THE 1 AUNCH PAD
RACIUS (EARTH GOR-—-
BITY OR ALTITUDE
DF THE APOLUNE
ABOVE THE LUNAR

RADIUS AT THE MOST

RECENTLY CEFINED

LANDING SITE fLUN-
AR NRAIT), IN NAU~-

TICAL MILES ™9
NEAREST .1 NM,

PER ALT-ALTITUDE
OF PFRIGEE ABOVE
THE LAUNCH PAD
RACIUS {FARTH OR-
RITY OR ALTITUCE
1F THE PFRILUNE
ABOVE THE LUNAR

RADTUS AT THE MQST

RECENTLY DEFINED
LANDING STITE (LU~
NAR CRBIT!. IN
NAUTICAL MILES TC
NEAREST .1 NM,

.

LR N NN A R I R N I Y

» ¢ = 9

S & & % 8 & 8 ¥ a2 v B e v @

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUFST
RFSPONSE AND CIS~
PLAY OF APH

ALT, PER ALY

AND TFF

IS AVERAGE G ROUTINF

aN?

5 4 8 4 & 8 * & 8 &
<

D1 WISH T
HAVE THE CAL-
CULATIONS RE-
PEATED? (SEE
ASSUMPTION 1)

T T TR

R30/COLOSSUS
R30/ SUNDANCE
R30/LUMINARY

£180

) £190

%200

1210

#220
R30/COLOSSUS

R3G/ SUNDANCE

O™ Fd P hhE Y RIA YA



++
+10
++
PCR
524

~ru

® B F 4 & % 4 8 # 4 & =B 4 & & & * ¥ » B

s % 4 & 8

TFF-TIME OF FREE
FALL TO 30G,n0G FT
FOR EARTH QRBIT
OR 35,00¢ FT FOR
LUNAR ORRBIT,

AL TITUDE OEFINED
ABOVF THE LAUNCH
PAD RAGIUS (EARTH
ORBIT) ANC ABOVE
THE LUNAR RADIUS
AT THE MCST RECEN-
TLY DEFINED LANDE-
ING SITE {LUNAR
ORBITY.

IN MIN, SEC TO
NEAREST SEC. “AX
READING IS —-59859
(IF PER ALT

IS GREATER

THAN 300,C00/
35,000 FT YHE TFF
DISPLAY WILL READ
-59859.}

NCTE: IF PER ALT OR
APD ALT FXCEEDS
SCALE THE DISPLAY
WILL BE 9999.9 NM,

WALT FOR KEYBOARD
ENTRY

TERPMINATE FLASH UPCN
RECEIPY 0OF PRACEFD
NR RECYCLFE
«RECYCLE +PROCEED
LR AVE G
SAUTCMAT IC
«RECYCLE

LR ]

s ¢ % 9 8 2

TP des B ss AP AN SR BEERERES

-

Ssssesr N BRI AL B s

* & & * & .
"t s
[ S TR T R R R )

*

" 8 8 8 & ¥ 2 »
.

“ a4 % o4 v E B 4 o2
® s 8 2 % s & & &

.
® ¢ & & 4 a

.
@ 8 % & 8 & 4 8% B & 4 B 8 ¢ & & & # & = a4 & s s & 2 4 3

KEY IN .
RECYCLE
V32F -
NOTE:

REFER TO ASSUMP-
TIONS FOR QOEFINI-
TION OF ADDITIONAL
DISPLAYS AVAILABLFE
IN THES ROUTINE.
WHEN FINISHFD WITH
THIS ROQUTINE

KEY IN PRCCEED

* 8 4 B8 &8 & & a4 @

RAG/LOLUMSUS
R30/ SUNDANCE
R3IO/LUMINARY

R3IN/COLOSSUS
R3O/ SUNDANCE
R3I0O/LUMINARY

#230

#240

#250

1260

8270

#280



515

CHANGE

REV
RFY
REV
REV

REV

08
c9
09
19

11

CONTROL NOTES

PCR
PCR
PCR
PCR
PCR
PCN

EXTT

MIT 66

20¢
490
524
50¢
S5RE

R30/COLOSSUS
R3G/SUNDANCE
R3IG/LUMINARY
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PURPNSE :

ASSUMBT [ONS ¢

RENDEZVOUS PARAMETER DISPLAY ROUTINE NO 1 (R31)
LOGIC REV 0B 11727768

{11 TD DISPLAY AT ASTRCNAUT REQUEST CMC CALCULATED RENDEIVCUS PARAMETFRS (RANGE, RANGE RATE, THETAL

(1] RANGE ANC RANGE PRATE ARE CALCULATED BY THE CMC ON THF PRASIS OF THF STORED LM AND CSM STATE VECTORS AND DC NOT
REQUIRE THAT THE ISS BE NN. THF [SS MUST BE ON AND ALIGNED TO A& “KNDWN® ORIENTATION IF A CORRECY DISPLAY OF THETA IS
DESIRED. THE RANCE/RANGE RATE/ THETA DISPLAY 1S5 NOT INHIBITED HOWEVER IF THE [MU IS NOT ON AND AL IGNED.

{2) THE ROUTINFE IS SELECTED BY THE ASTRONAUT BY DOSKY ENTRY.

PRIG CMT GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CRFEW
+ROUTINE
«SELECTIDN
START ssevesssesnsensnvesss KEY IN VBIE AN
RENDEZVOUS PARAMETER - - s — -— -
DISPLAY ROUTINE (R31} .
4 000 mmm e cmme .
+08 I'S ANCTHER FEXTENDED .
+ VERB ACTIVE? .
. e . #20
+ N, Y. .
+ - . .
+ . . .
+ s Tommmm————————— .
+ . TURN CN NPERATCR -
+08 « ERROR LIGHT H
++ § e e e .
PCN . .
586 . .

*» ¢ & 4 a @

#30

R31/COLOSSUS
R31/SUNDANCE
RAY/SEIIMINARY
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L I T R I R T I L I T R I

EXTR
LM S
T UsS
INTE

N ING

SET
T IME

EXTR
AND

VECT
FROM
KEPL

APOLATE CSM AND
TATE VECTGRS TO
ING COASTING

GRATICN ROUTINE,

?

TF = PRESENT .,

APOLATE L™ .
CSM STATE .
ORS TC TF .

T USING .
ER SUBRCUTINE .

SET TF = AVERAGE
G TIME.

. .

2 % & = %

LR T T T R L I T B B

@ F & & 2 8 & & 8 @ P K B F B 4 # e E s % 4 s e ks g s

231/00L055U8
R31/SUNDANCE
RIT/LUMINARY

R31/COLOSSUS
R31/SUNDANCE
R3T/LUMINARY

#40

%50

#40

#70

#80
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++
+08
+e
EDITY

HOL D

MON

L I R T T S T S R R Y

« " 4 b

L I L I I T R Y B R S R R R T I R R T R R R T Y

+ * 9 s 9
-

EXTRAPOLATE (M
STATE VECTOR TOD
TF FROM T USINC
COASTING INTE-
GRATION ROUTIENE,

. e s & & @
= 8 s 8 =5 5 8

CALCULATE RANGE,
RANGF RATE AND
THETA

FLASH VERB-NOUN TOD
REQUEST RESPONSE AND
DISPLAY RENDEZVQOUS
PARAMETERS:

V16 N54

R1-RANGE

R2-RANGE RATE

R3I~-THETA

RANGE-CALCULATER
RANGE T LM, [N
NAUTICAL MILES D
NEAREST ,01 NM,

RANGE RATE-
CALCULATED RANGE
RATE BETWEEN CSM AND
LM, MEGATIVE SIGN
INDICATES CLOSING

IK FPS TO NEAREST

«1 FPS

s ssancrssss s

LI T I I I T I I I I T Y R Y N DN I R R TR R T R TR )

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASKH TO REQUEST
RESPONSE AND CISPLAY
0OF RENDEZVOUS
PARAMETERS,

{NOTE: THESE PARA-
METERS WILL BE
UPDATED EVERY TwW(
SECONDS.

@ % % ¢+ & B 8 * a2 6 % 8 B3 2 @

L A ]

R31/COLOSSUS
R31/SUNDANCE
R21/LUMINARY

#90

#100

#1190

#120

#130

R31/COLOSSUS
R31/SUNDANCE



R31/COLASSUS
831/ SUNDANCE
R31/LUMINARY

THETA-ANGLF BETWEEN
CSM +X AXIS AND THE
LCCAL HMRIZICONTAL
PLANE AT THE PRESENT
TIME, FROM 0 TO 360
DEGREES. IN DEGREES
TO NEAREST ,L01

% & 2 & & & P & 8 a3

DEGREE . #140
. . . -
PCR . . - .
51t . . . .
++ - . . .
+07 . . . .
+4 - . . .
. . . . ¥150
I ET R . .
WAIT FOR KEYRDARD .
ENTRY .
. #160
TERMINATE FLASH UPON - e e
RECEIPT OF PRNCEED esssesenunssssnsssne WHEN FINISHED WITH
———————————————————— " THIS DISPLAY KEY IN
+PROCEED PROCEED
. - ®*#170
- "
EXIT R3] EXIT R31

Ko
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CHANGE CUNTROL NNTES

LOGIC REV &  PCR MIT 64 00203000
REV 6  DCR 495 GU204000
RFY 7 PER 511 0264001
REY R PCN SBE UCc204002
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